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* You can always depend on your Spang CW Pipe 
Distributor for a square deal. He prides himself on 
making no under-the-counter deals. And whenever 
he gets pipe, you can be sure that you will get a 
fair share of it. 


Just as your Spang Distributor is backing up your 
efforts, we are backing up his. We are trying to 
produce more and more Spang CW. In spite of 
this, we are unable to keep pace with the tremen- 
dous demand for pipe. 


Keep in touch with your Spang CW Pipe Distributor. 
Place your orders as far in advance as possible. 
That way you can help your distributor to help you 
get pipe on the job on time. 


SPANG-CHALFANT 


Division of The National Supply Company 
EXECUTIVE OFFICES: PITTSBURGH, PA, 
District Sales Offices: Atlanta; Boston; Chicago; Denver; Detroit; 
Houston; Los Angeles; New York; Philadelphia; Pittsburgh; 
St. Louis; San Francisco; Tulsa 
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JILDING CONTRACTS 
ECORD 


iilding and 
ts in unprecedented dollar vol- 
were awarded in the 37 states 
e; of the Rocky Mountains last 
it has been reported by the F 
Dodge Corp 
ymtracts awarded aggregated 
$9 429 618,000 to top the 1947 volum: 
22 percent and to exceed by 14 
the record 
when 


engineering con 


1e 
W 


‘ent set in 


1942 


pe previous 


the war 


Ss peak 


construction 


program was at lit 


The record in investment com- 
mitments for building and engi 


neering works attributabl 
wainly to extraordinary volume o! 
nresidential building 
designated in federal governmen 
reguiations from 1941 to midyear 
1947 a The classes 
showing the greatest gains, and the 
1947 


was 


ry 


which was 


s “nonessential.” 
percentage increases 
commercia! building, 2: 
ent; educational and science build 
ing, 85 percent; hospital and insti- 
tutional building, 111 percent; reli- 


over 


were 


gious building, 109 percent: social 
and recreational building, 90 per 
cent 


YOUNCE ROYALTY FOR 
ERGROUND GAS STORAGE 


V. Meiller and M. G. Markle 
are associated with the Public 
Service Co. of Northern Illinois in 
gas engineering work and who in- 


D 
who 


vented a system for the under- 
ground storage of natural gas in 


pipe sections and under high pres- 
sure, have announced adoption of a 
policy which will make available to 
any prospective user of the system 
a license under their patent rights 
at a low uniform royalty rate 

censes, they said, will be grant- 
to any responsible parties who 
Wish to install or have installed a 


high pressure gas storage system 
covered by their pending patent ap- 
Dlication. 





1¢ underground gas storage sys- 
em developed by them already ha 
used successfully in installa 
having a capacity of more 
95,000,000 cu ft of natural gas 
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Since the association wishes t 
render a public service, no charg 
is made for the license agreement 


The purpose of the plan is to assur 
continued and increasing confidence 
in the 
tat 
industry 


catalogs, bulletins 


and 


represen 


products of the fan 
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a discussion of job evaluation 
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psychological factors in pers 


work, establishing salary schedules 


etc., before a recent meeting of th 
Illinois chapter of the America! 


and Ventilatin 
men 


So Heating 
Dr 


tioned that management should in 


o! 


Engineers, 


‘lety 


Joseph King 


form the working force ahead o/ 


ime of any innovations or new pro 
‘edures, in order to assure thelr 
le-hearted acceptance 
This would apply equally as we 
Oo a new air conditioning installa 
tion, he believes. If the employes 
of a large general! office, or the te 


ants of an office building, for exam 


ple, are told of the plans for install 
ing air conditioning before the final 
decision is made, acceptance of th 
will 100 


new facilities be closer to 
percent than would be the cast 


otherwise. 


EVELOP 
FFERENTIAL 

A differential manometer that will 

S| 


] 
i 


detect pressure differences as sma 
1 atmosphere 


as one millionth of ar 


over a range of total pressure from 
1 mm of mercury to 
phere has been developed by Harry 
Matheson and Murray Eden of the 
National Bureau of Standards. Thi 
which operates on the 


one atmos- 


instrument, 
principle of the aneroid barometer 
can be used to compare pressures ol 
vases, organic vapors, and noncor- 
rosive liquids 

It is particularly useful in vapo! 
than 
to 


pare an unknown vapor pressu! 


work, since less a 


sufficient 


pressure 
drop of liquid is com 
a function of temperature wi 
The rest 
of the new manometer is insensitive 


of a known liquid point 
to temperature, and accidental pres- 
differences high 
mosphere introduce only temporary 


sure as an at- 


as 


hysteresis effect The instrument 
is also readily portable and need 
not be leveled before operation 














‘THE EDITOR'S PAGES: 


COMPLETE MEETING, 
SHOW DETAILS TO APPEAR 


The complete “proceedings” of 
the 55th annual meeting of the 
American Society of Heating and 
Ventilating Engineers, held in Chi- 
cago last month, a story on the en- 
tertainment functions, and a repori 
on “side-line” activities will be pub- 
lished in the ASHVE Journal Sec- 
tion of HPAC. Many of the techni- 
cal papers presented at the meeting 
have already been published in the 
Journal Section. Others are given 
this month, and the rest will be 
printed in future issues, as will the 
discussion on them. 

The 9th International Heating. 
Ventilating, and Air Conditioning 
Exposition, which is sponsored by 
the ASHVE, was held in conjunction 
with the meeting and a “preview” 
of exhibits was published in the 
special Show Section in our January 
number. Further details of the new 
and improved products displayed at 
the exposition will be given in our 
Equipment Developments section. 

It has been announced that the 
ASHVE’s 1950 annual meeting—and 
the 10th International Heating, 
Ventilating, and Air Conditioning 
Exposition—will be held in Dallas 
next year. 


HOW WEATHER AFFECTS 
ELECTRICAL DEMAND 


How the habits of man and spe- 
cial events and weather form a 
“scoreboard” for power companies 
in estimating load requirements 
was detailed before the American 
Society of Civil Engineers at its fall 
meeting. Man is such a creature of 
habit that, in most instances, his 
electricity requirements can be fore- 
cast within 1 percent, C. P. Corey, 
chief system dispatcher, New Eng- 
land Power Co., Millbury, Mass., 
told the power division of the 
ASCE. 

“Habit may vary somewhat in 
different areas, but tends to be- 
come fixed in a given locality. In 
time, these local habits come to be 
talked of as ‘the normal routine,’ 
‘lunchtime,’ ‘bedtime,’ or ‘time to 
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get up.’ In dealing with large num- 
bers of people it is safe to assume 
that most of their acts on any given 
weekday will duplicate the acts 
upon the previous weekday. This 
fact establishes a pattern of elec- 
trical demand and renders reason- 
able assurance that all electrical 
appliances in existence will not be 
turned on simultaneously, a cir- 
cumstance which would call for 
tremendous plant investment. 

“A further assurance is given by 
the reluctance of a population to 
change living habits suddenly. 
Changes in habits, however, will be 
reflected in the load and give warn- 
ing to the utility man who watches 
for such trends. 

“Events affect the load, but their 
effect—barring war or major catas- 
trophe—is generally of short dura- 
tion. Holidays are an exception to 
this statement, of course, for here 
an event is effective throughout 
years; this exception is so well es- 
tablished after a few years, how- 
ever, that it falls into the category 
of habit. The effect of most events 
is to increase the load for a short 
time, usually in the _ evening. 
Events of this type include sports 
events, elections, important public 
addresses, etc., and call for increase 
in lighting and radio load. 


“Weather affects the demand by 
changing the requirements for 
liohting, heating, or air condition- 
ing. Less common, but occasionally 
met with, are instances where 
storms keep workers from their em- 
ployment with a consequent de- 
crease in demand. The effect of 
weather is subject to a reasonable 
analytical appraisal. Some approxi- 
mate statistics for a load embracing 
urban and rural elements would be: 

“A very dark weekday may cause 
an increase of about 6 percent in 
total demand over that experienced 
on a bright day. 

“In the winter, using the load ob- 
served at 45 F on a calm day as a 
base, an increase of about 0.15 per- 
cent per degree drop may be ex- 
perienced between 7:00 a.m. and 
11:00 p.m. Extreme wind conditions 


may add as much as an add 
1.5 percent to this increase. I 
in use of house insulatio 
shade this figure in the futu: 

“In the summer, using a 
weekday with an average ter 
ture of 80 F as a base, an ir 
of about 0.20 percent per deg: 
may be experienced in the 8 
range during the 7:00 a.m 
p.m. period on weekdays. Te: 
tures of 95 F and above may 
about a decrease in load due | 
tailment of operations beca 
heat.” 


15 Years Ago 


In the ASHVE Journal Sect 
the February 1934 HPAC, the 
exhibitors for the third Int 
tional Heating & Ventilating |! 
sition (held in New York City 
month) totalled some 125 : 
Quite a difference when com 
to the ninth of these industry 
held last month, when 300 e» 
tors filled the International An 
theater in Chicago! Three o 
papers presented at the ASH\ 
1934 annual meeting were also 


lished in that issue, and covered 


solar radiation studies through |! 


and shaded windows, observatio: 


of hay fever sufferers in a: 
conditioned room, and comfort 
ing with attic fans. The repo: 
the society’s committee on rest 
for the year 1943, also printed | 
month, showed a total budget 
$21,865.14 and actual receipt 
$16,543.92. Again quite a differ: 
between then and now! 


. . > > > 


The leadoff article in the F‘ 
ary 1934 HPAC was the first 
series by Perry West, consul! 
engineer, explaining the “why 
“how” of utilizing the heat i: 
haust steam for space heating 
ter heating, air conditioning 
ing, and process work S 
Crocker continued his articles 
the code for pressure piping wi' 
discussion on computing the t! 
ness of pipe. 

> oe > * > 

Add the new products describ 
the Equipment Developments de 
ment in Heating, Piping & Air C 
tioning each month to the Dire 
Section published in the January 
and thus keep your records of so 
of supply up-to-date throughout 
year. 
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x0 YOU HAVE something to say ab 


in additional comment, or perhaps a « 


ystom of enginecring society mectings in 
resentation of a paper You are invited 
( 


the Editor, Heating, Piping & Air 


WHAT IS RIGHT RADIANT 
HEAT WATER TEMPERATURE? 


T=: OPPORTUNITY to learn from ex- 
perience should always be accepted, 
and I believe the readers of HPAC 
are very fortunate in being able to 
share the experiences of an out- 
standing engineer like Samuel R 
Lewis. The radiant heating lessons 
he outlined in the January issue are 
nteresting, but I believe that some 
jualification of his recommendation 
regarding maximum water temper- 
ature is desirable. 

While the radiant heating coils 
and exposed radiators should each 
have a separate circuit, I believe it 
is questionable to fix 120 F as the 
ipward limit. The floor surface 
temperature resulting from water 
temperature will certainly vary with 
the floor construction, and thus if 
120 F is acceptable for a 1% or 2 in 
wer of concrete over the piping, a 
somewhat higher temperature 
should be acceptable with thick- 
esses between 2 and 8 in. Also if 
rugs, wood block, or other floor cov- 
erings are to be placed over the 
fe concrete, we must expect to 
lave water above 120 F in most 
ases 

While I would not advocate tem- 
peratures as high as the 200 F men- 
uoned in Mr. Lewis’ article, many a 
good 6 in. concrete slab in a garage 
r similar building is today carry- 
ng water as high as 150 F. Piping 

nerete floors covered with wood 
flooring is normally carry- 

ng water in the 130 and 160 F 
range. In some church structures 
vhere auditoriums and other rooms 
are used only intermittently dur- 
ng the week, a quick pickup con- 
| system is sometimes installed 


to enable bringing the large areas 
fapic:y up to temperature. Such a 


Ontrol system will permit the flow 
’ Water up to about 160 F in tem- 


péra‘ure until the room air temper- 
ature is within a few degrees of 


that desired, at which point it is 
manually or automatically cut out 
and a standard control system 
takes over. Occasionally the pickup 
control system is supplemented by 
a floor bulb, the purpose of which 
is to limit floor surface temperature 
to approximately 90 F 

While these are but a few of the 
instances in which water tempera- 
tures above 120 F can be justified, 
I believe they are sufficient to en 
able us to arrive at the conclusion 
that a maximum of 120 F is an ap 
plicable limit for only certain spe- 
which 
might be pointed out from Mr 
Lewis’ experience 
many different conditions of con- 
struction and function that it would 
be practically impossible for anyone 
to establish a limit for every casi 
and thus the judgment of the in 
dividual engineer is required. Wit! 
handbook data lacking, there seems 


to be no other better source of in 


cific conditions, some of 


There are so 


formation than someone’s experi- 
ence.—Pau_ S. ParK, manager, engi- 
neering service dept.. A. M. Byer 
Co., Pittsburgh 


RADIANT HEATING IS 
STILL CONTROVERSIAL 


ry 
I HE ARTICLE by J. K. Fairbairn and 
R. P. Goemann in the January issue 
proves only that the highly contro- 
versial subject of radiant heating 
is still controversial 

The authors scorn the theoretical 
calculations and laboratory checks 
made by various authorities and 
for an answer turn to the Stefan 
Boltzmann formula and Nusselt’ 
value. These factors have a proven 
worth as a basis for study and for 
-arefully controlled laboratory ex- 
periments; however, in the field 
their value is doubtful because ol! 
the many variables 

It has been the practice of this 
writer to design radiant heating in- 
stallations on the basis of Professor 
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Giesecke’s published data, along 
with other information concerning 
surface temperatures, piping, etc 
This method is by far less involved 
and, what is more important, has 
enabled us to design many installa 
tions that operate to the satisfac 
tion of all concerned 

A review of numerous jobs that 
we have designed and that have 
been built in accordance with this 
method discloses instances in all oi 
them where parts of the systems 
may have been oversized, yet in 
none of them was the extent ol 
oversizing the same 

This would seem to indicate that 
even though the same method was 
indeterminat 
variables affect the design to a 
marked degree. From experience it 
is evident that less coil could be 


used in all cases 


installed and still do a satisfactory 
job but a healthy respect of those 
indeterminate values” forestalls 
any urge to experiment with a cli 
ent’s money 

I feel that, Messrs 


Fairbairn and Goemann have al 


though 


tempted to throw light on the sub- 
ject of radiant heat, they have 
failed to simplify the method ofl 
computation or produce any star 
tling facts that would enable an en- 
gineer safely to reduce the size ol 
a system without fear of underde- 
H. W. ScHIewe, Samuel R 


Lewis and Associates. engineer 


signing 
Chicago 


ERECTING HIGH 
TEMPERATURE PIPING 


\ RTHUR GOULD has done an excel- 
lent job in his article on erecting 
high temperature, high pressure 
piping in the January HPAC in cov- 
ering a subject which has not en 
joyed much publicity; his paper is a 
distinct contribution to the indus 
try 

The author focuses attention up 
on a number of excellent points 
Our only comment would be to em 
phasize the importance of the 
statement that the “temporary 
struts and bracing should not be 
welded to the pipe indiscriminately 
etc.” We have encountered in- 
stances where this was done in con- 
nection with alloy piping without 
taking into account the possible 
aftermath as so ably portrayed by 
Mr. Gould.—G. W. Hauck, manager, 
engineering sales, Crane Co., Chi- 


cago 
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“OPEN for DISCUSSION” 
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SELECTING CHILLED 
WATER COILS 


F. F. STEVENSON’s points on selec- 
tion of cooling coils in the December 
“Open for Discussion” columns are 
well taken, but it seems to me they 
are more applicable to the problem 
of how a manufacturer should rate 
the performance of chilled water 
coils and how such ratings should 
be applied in practice. 

The various manufacturers have 
developed different procedures for 
this purpose, but they all start in 
the middle of the problem as it is 
presented to the engineer—they all 
start from the point where the air 
quantity with its entering and leav- 
ing conditions and the water quan- 
tity and its temperature are known 
or assumed. These values can be 
(and frequently are) such that 
either no coil can meet the require- 
ments, or the overall design is not 
the most economical. 

In my article on the subject in 
the September HPAC, I attempted 
to provide some guide that would 
enable the engineer to select values 
for air quantity and entering water 
temperature that would result in a 
specified coil performance corre- 
sponding—at least fairly well—to 
normal coil characteristics so far as 
the division of the total Ioad be- 
tween sensible and latent is con- 
cerned, and at the same time pro- 
vide something like the most eco- 
nomical overall cost for the system. 
Insofar as the actual determina- 
tion given of the rows deep of the 
coil is concerned, this was done only 
to show that if the air quantity and 
initial water temperature were not 
properly selected with respect to the 
room load and its division between 
latent and sensible heat, there 
could result a specified coil per- 
formance which either no coil could 
meet or which would require a high- 
er than necessary overall expendi- 
ture for the system. 

I have no desire to argue the mer- 
its of any coil manufacturer’s 
method of rating or method of coil 
selection. I assume that if the se- 
lection method of any reputable 
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coil manufacturer is followed, the 
coil chosen will perform according 
to its rating and meet the require- 
ments of the specifications—pro- 
vided only that the specified per- 
formance is possible for the par- 
ticular type of coil selected. It was 
with this assumption that the 
method followed in determining 
rows deep in my article was used. 

The particular method used is 
that of a widely accepted manufac- 
turer who employs the surface tem- 
perature concept. This so-called 
“surface temperature” is not an ac- 
tual measured temperature of the 
surface, for, as Mr. Stevenson points 
out, the temperature of the surface 
varies in different parts of the coil. 
It is only an engineering concept 
and is really the temperature to 
which the air passing through a coil 
would be cooled if the cooling proc- 
ess were carried to complete satura- 
tion with air entering the coil at 
given conditions and water entering 
the coil at a given temperature. 
The correctness and value of this 
concept were beyond the scope of 
my article—J. A. BrisHop, district 
manager, American Blower Corp., 
Dallas. 


HOW REDUCE SCALE ON 
EVAPORATIVE CONDENSERS? 


Here ARE my comments on Reduc- 
ing Scale on Evaporative Condens- 
ers, by O. Germany, in the January 
issue, page 104: 

Again Mr. Germany is to be com- 
plimented on his sincere and care- 
ful analysis of the scale formation 
problem with evaporative conden- 
sers and again I wish to take ex- 
ception to the claim that a desuper- 
heating coil, per se, can in any way 
reduce scale formation. 

The statement has often been 
made that the use of a desuperheat- 
ing coil by removing part of the 
heat will relieve the remainder of 
the condenser of part of its load, 
reduce the condensing temperature, 
decrease the rate of heat transfer 
per square foot of surface, and re- 
duce scale formation. This would 
be true if desuperheating coils were 


supplied “for free,” but they a 
Condensers are selected for 
ticular job to operate at a sp 
condensing temperature. Th 
be varied over a rather wids 
by the selection of a larger or 
er size of condenser. All ma 
turers credit the condenser w 
heat removal of a desuper! 
coil. Thus, addition of the de 
heating coil performs the 
function as selecting a larg: 
condenser. 

It is granted that the selec 
a larger size of condenser to « 
at lower head pressure will de 
scaling and this is true whet! 
increase in size is the res 
adding more surface to the 
bundle or adding a desuperhe 

This is getting down to 
fine points and somewhat 
from the central issue, whi 
“the superheated gas enteri: 
evaporative condenser doe 
cause any appreciable incre: 
scale formation and therefore 
claims that have been made f 
superheating coils reducing 
formation are entirely unsubs! 
ated.” 


Examinations of a large number 
of evaporative condensers operatin 


under all sorts of conditions an 
various designs have proved cor 


sively that scale forms more rap 
at the bottom of the tube bu 


where no superheat is present 


a. 


os 
= 
a 


Germany has pointed out reasons 
for this and has suggested certai 
remedies. To his suggestions I wis 


to add the importance of circulat 


a suitably large quantity of 


water, distributing this spray wat 


evenly over the tube bundle 


providing a positive bleed arrangt 


ment which will prevent exce 
concentration of minerals in 


spray water.—D. D. WIrLe, chiet ¢ 


gineer, 
Inc., Los Angeles. 


HPAC INDEX FOR 1948 IS 
AVAILABLE ON REQUEST 


Refrigeration Engineerin 


An index for our 1948 issues, V0 


20, Nos. 1-12, including the Jo 


Section of the American Society 0 


Heating and Ventilating Engi! 

is being compiled and will be a 
able soon to HPAC’s subscribe! 
request. If you want a free « 
send a note or postcard to 

Editor, Heating, Piping & Air ‘ 
ditioning, 6 N. Michigan Ave., 

cago 2. 
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<ALMAN STEINER, C. Hoffberger Co., Baltimore, member of HPAC’s 
ard of consulting and contributing editors, and author of some excellent 
hooks on fuels and burners, turns the spotlight on service in this 
irticle, with a host of helpful and practical suggestions to simplify 
the job which are based on a wide experience with oil burning equipment 


How to SERVICE 
INDUSTRIAL OIL BURNERS 


1s THE EARLY days of industrial oil 
yurners, servicing them required 
tle more of the service man than 
rifving that the strainers were 
ean, that the fuses were okay, and 
the motor was not burned out 
day’s burners involve much more 
technique, and require a more 
nple versatility on the part of the 
rvice man—a Knowledge of and 
npetence in handling electronic 
pment, various types of draft 
lators, combustion controllers, 
Sity and flow valves, motorized 
es, electric and exchange type 
eaters, and a host of related 
ratus—such as boilers and ap- 
venances, pumps, etc 


Four Major 
service Groupings 

is convenient to classify service 
itions under four major head- 
ir groupings: electrical appa- 
and circuits, the fuel supply 
m, combustion problems, and 
tenance. Like all broad classi- 





fications, there will be overlapping 
of course, but at least this arrange- 
ment will serve as a guide and 
should answer our purposes here as 
well as any other 

Electrical systems must again bi 
subdivided into two kinds—those 
involving only magnetic relays and 
switches, and those involving elec- 
tronic circuits. Most practical and 
operating men are familiar with 
conventional electrical circuits and 
little mention need be made of 
them here. In industrial plants, the 
most common electrical power sup- 
ply is three phase, 60 cycle, either 
220 or 440 volt. When a burner 
stops running, or fails to start when 
it should, the service man first veri- 
fies his power supply, testing fuses 
examining switches, checking re- 
lays. If a motor hums but won’ 
run, chances are one line is ope) 
(a fuse blown, a bad contact, etc.) 
or the shaft is frozen (bad bearings 
broken gear, too tight gear mesh) 
In testing for an open fuse on a 
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three phase circuit, a voltage teste1 
held across two lines may give a 
false reading and fail to reveal the 
open fuse by reason of feedback 
through another phase. The bad 
fuse can be located by either of two 
methods: (1) removing the lowe: 
ends of the fuses from the clips 
leaving only the upper ends in the 
clips and then testing across the 
lower ends, or (2) leaving the fuses 
in regular position and testing 
across the upper and lower ends of 
the individual fuses. In the latter 
test, a good fuse will give no volt- 
age reading across its upper and 
lower ends, but a blown fuse will 

Having established that the pow- 
er supply has not been interrupted 
but the burner still will not start 
the service man then investigates 
the control circuit. The low water 
cutoff, pressurestat, thermostat, or 
other temperature controller and 
other operating controls receive 
close scrutiny. If all these are 
closed, then the control circuit wir 
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The full lines in the sketch at the left show an improper method of testing for a 
blown fuse, for feedback may give a false voltage test. The broken lines in this 


same sketch show one method of properly testing a fuse. 


At right is shown a 


second correct method; the fuses have been detached from the load clips 


ing is open due to a break in it 

The break can be located by 
methodically testing for voltage at 
each control in sequence, starting 
from the power takeoff at the panel. 
On a single phase circuit, the volt- 
age tester is held across the control 
contact and ground. There are 
some three phase services in which 
one line is grounded, which will not 
give a voltage reading to ground. 
This grounded line should always 
be made the middle line to the mo- 
tor, and the control circuit taken 
across the other two, so that at any 
point on the control circuit it will 
be possible to test voltage to ground. 
This systematic testing for voltage 
at each control will reveal that the 
line is broken at some point be- 
tween two controls, or that a con- 
trol or switch, although mechani- 
cally closed, does not pass curren! 
and is internally defective. 


Burner Controls Go 

Into “Safety Lockout” 

Frequently, the burner controls 
go into the condition called “safety 
lockout,” meaning that the combus- 
tion safeguard has tripped and the 
circuit is locked open until the re- 
set button is pushed. Sometimes 
this condition is caused by the mo- 
tor overload breaker tripping, which 
of course stops the motor and 
causes the combustion safeguard 
also to trip. 

The service expert never presses 
the motor breaker reset first; he 
invariably presses the combustion 
reset first. Resetting the motor 


~] 
to 


breaker cannot possibly start the 
burner, and even though the motor 
has been tripped out on overload, 
there is no way of detecting the 
fact from pressing that reset first. 
If pressing the combustion reset 
causes the main burner relay t 
pull in and bring on the ignition 
but does not start the motor, then 
the next step is to try the motor re- 
set. In this sequence, the fact thai 
the motor starter is off on overload 
has been proved; the reverse se- 
quence does not prove it. Should the 
motor overload be proved tripped 
then that matter must be investi- 
gated, as discussed below under the 
topic of motors. 


Electronic Circuits Require 

Servicing Skill 

We come now to electronic cir- 
cuits. Even under such mild and 
unexciting applications as burglar 
alarms, gunnery control, and artil- 
lery fuses, electronic circuits are 
delicate and call for more skill and 
care in installation and usage than 
conventional electrical circuits. But 
the conditions of high temperature, 
moisture, and vibration that pre- 
vail in oil burner applications in 
boiler rooms call for the highest de- 
gree of expert maintenance. The 
currents involved are of the magni- 
tude of milliamperes; the photocell 
is called upon to distinguish be- 
tween light rays from a flame and 
light rays from incandescent re- 
fractory; soot and dampness can 
combine to thwart the ablest de- 
sign; and these systems are ex- 


pected to operate automatic 
many cases with the benefit « 
or no local supervision or atte 

Electronic combustion saf¢ 
are designed to lock out th 
tem in event of grounding 
soot deposit. Failure to start 
when the reset button is 
results most commonly fro: 
deposit, although of courss 
amplifier tube could also c: 
Sooting usually occurs on the 
lain insulator supporting 
pilot electrode. Grounding c: 
result from contact of the el 
with the boiler setting, w 
metal or refractory. Operati 
sonnel should be instructed t 
away visible soot deposit per 
ly. In some cases, of course 
tent personnel may not be av: 
In other cases, even thou 
plant attendant removes 
soot, some will lodges 
neath metal plates and 
and be invisible until the 
man removes the control and 
it apart 


soot 


The cover plate of the flan 
butts against a clip that 
back to ground the circuit 
ever the cover plate is rem 
this is to prevent operation 
burner whenever the plate i: 
light from an external sources 
actuate the phototube unl 
precaution taken. H 
the clip may fail to open the 
‘onnection when the cover } 
restored to position, a circum 
which the man may 
cover when more probable 
of grounding prove okay. Oc: 
ally, an over zealous attendar 
open the bypass around the 
noid the igniti 
sembly, permitting a gas fla 
continue burning after the | 
stops. This the effe 
grounding the and 
vents recycling of the burner 
the next shutdown. 


were 


service 


gas valve of 


has 
electrode 


Electronic primary relays hi: 


timing motor that turns the 
of a rotary switch, making 

quence the several contacts 
start the burner motor, bri 
the ignition, open the oil valv« 
off the ignition, stop the bur 
flame failure, etc. In some 

this timing motor and set ol 
tacts are accessible to the S¢ 
man upon removing a cover 
although in others 
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switches are not accessible an: 
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nust be returned to the fac- 
w service. Where he has ac- 
» them, the service man must 
the function of each switch 
he sequence of the series, for 
es he is called upon to correct 
ension in the switch parts to 
proper contact 


Lenses Between 
hotocell and Flame 
gas pilot electrode must prove 
jilot, or establish its presence, 
the oil solenoid can open 
the oil flame is burning, the 
lot turns off and the photocell 
super- 
be- 


maintains 
two 


e flame eye 
There are 
the photocell and the flam« 


lenses 


is of cleat 
from 
flame eye 
colored 


me nearer the flame 
and serves to keep 
fing backward in the 
mbly. The other is a 
that filters out the long 
‘ths of light radiated from hot 
kwork and passes only the short 
ve lengths from the flame. The 


soot 


wave 


lear glass may require daily clean- 


r but regardless of how often it 
film on it blocks 
passage to the photocell and 


of soot 


induces shutdown of the burner 
This lens is mounted so as to be 
readily removable for cleaning. The 

red lens should not become 
sooted, since the clear glass ahead 
f it protects it. Sometimes the 
thickness of the colored lens must 
be altered to conform to the light 


He 


0a 


; 


intensity reaching it, and at times 


an orifice ahead of the lens must be 
altered in size to regulate the quan- 
tity of light admitted to the photo- 
cell, but both are 
really adjustments to be made at 
the time of original installation 
Both the photocell in the flame 
eye and the amplifier tube (which 
may be in the flame eye assembly 
or may be housed in the 
mounted relay) have limited peri- 
ods of useful life 
simplest way to 
the photocell is new 
whenever the old one is suspected of 
being worn out 


those matters 


wall 


The quickest and 


test for failure of 


to insert a one 
If the substitution 
of the new one corrects the operat- 
ing trouble, that is the answer. In 
the case of the amplifier tube, it is 
possible to insert 
will measure 
current, in milliamperes, trans- 
mitted to the plat The 
man is then 
knowledge of 
ments of any 


a test fixture that 
the intensity of the 
service 


able to judge, from a 


the particular require 
given relay, whether 
is sufficient to ac 


the plate current 


tuate the electronic relay 


Power, Control Circuits 
Clear: Motor Won't Run 
We come now to the 

that the power and c 

are clear but 

run. If it has tripped off on 
load, as mentioned above, it may be 
that the overload elements are too 
light. The ambient 


: 
eventuality 
ynitrol circuits 
the motor does not 


over 


temperature in 


Aeturr 
~<~—_-—— 


+ 
VJ 


4 
7 ) 
, | 


Gage 
Burrer SU/Ve/ 


Check Va/ve 
Gate VYa/ve 
VACWUII 
SYra/i7er- 
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a boiler room is usually higher than 


that at which overload elements 
are rated, with the 


corresponding to 


result that ele- 
moto! 


trip 


ments 
nameplate current sometimes 
the breaker. Usually 
rated 15 to 25 percent higher than 
normal will be needed in the boiler 
room 

If, however, the burner has been 
considerable time 


an element 


in service for a 
then tripping of the overload break 


er has deeper significance. A tight 


bearing could cause the overload 
or a rotor loose on its shaft, or a 
rotor that has a break in the soi 


dered connections around the bars 
that compose its winding. Overload 


sufficient to trip the breaker some- 


results from a very heavy 


times 
lubricant in the gear casing 
If it is 


that prevents the 


not the overload breaker 


from run 


motor 
. then of course the motor may 
be burned out, or, if d-c, the brushes 
(also on 


may be worn 


of single phase motors), or there 
} » J 
the motor lead 


break in 


starter and 


may be a 
the the motor 
box, or even I 
between the terminal box and thi 
itself. Often 


remedy short of replacing the 


} > 
between 


‘tion internally 


conner 


there is no 


winding 


mo 


['yvpical oil pumping scheme for an in- 
the 


system in 


dustrial burner. If service man 


the electrical proper 


finds 


order, he turns his attention to 


fuel system 


Su/ve/ 


Burner 
)| Pressure Gage 
Viscos'?y Compernsator 
(Or Pressure Regidlator) 


Je 


Ci 


, 


ave 


A 


7 


VaCULII 
ererir7 


OV SAvtor Ff 
va/ve) 


Soferoid b 
(or / 























A cross section through a boiler and its setting. 


in firebox. 


oil spray is too wide or flare of refractory is 
little clearance 


at point “D” may mean too 
tor (or frequently the stator only). 
On belt driven burners, the motor 
may turn without causing the main 
shaft to turn, or fail to turn the 
shaft at full speed. The belts are 
probably too loose; there may be an 
adjustment that will permit taking 
up the slack, or it may be necessary 
to replace the belts that have 
stretched. 


After Checking Electrical 
System, Try Fuel System 
The service man may find the 

electrical system to be in proper 
order, but no fire results from the 
running of the burner. He then 
turns his attention to the fuel sys- 
tem, comprising the pump, suction 
line, strainers, valves, discharge and 
feed lines, pressure regulators and 
gages, flow controls, etc. He first 
glances at the pressure gage; if it 
registers pressure, he looks for 
trouble on the discharge side of the 
pump: if it fails to register pres- 
sure, he looks for trouble in the 
pump or between the pump and the 
tank on the suction side. It is also 
possible, of course, that the pres- 
sure regulator is at fault in not de- 
veloping pressure. 

Assuming there is oil pressure, if 
no fire results the most likely spot 
for trouble is in the solenoid valve 

a burned out coil, or a broken line 
connection. Uncovering the leads to 
the solenoid and holding a voltage 
tester across them while the burner 
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the fire must be 


Carbon formation on refractory at point “C” 


made thicker or 


Draft loss through the boiler 
is the difference in gage reading between point “B” in breeching and point “A” 


may mean angle of 
too shallow. Carbon on floor 


between firebox floor and nozzle 


is running (without fire) tells 
whether power is being supplied to 
the coil. If not, then of 
there is trouble in the relay that 
should energize the coil, or in the 
wiring between the relay and the 
coil 

Sometimes relay contacts become 
pitted, or contact springs lose ten- 
sion. In an system the 
contact of the relay is 
powered through the _ electronic 
switch, and failure of the 
gas flame to touch the electrode will 
keep the oil valve contact de-ener- 
gized. In some burners, the circuit 
to the solenoid oil valve, after leav- 
ing the relay, passes through a fan 
switch which has the function of 
safeguarding against failure of the 
primary air supply; there must be 
pressure developed by the fan be- 
fore the fan switch will close and 
permit the solenoid oil 
open. 

But assuming that the circuit to 
the solenoid oil valve checks 
and that the coil itself is not burned 
out (a fact that can be established 
by opening a pipe union on the out 
let side of the solenoid valve), then 
of course the oil passage is blocked 
between the valve and the atomizer. 
Where to look for the point of 
blocking depends entirely upon the 
particular burner design. There is 
usually a manual shutoff valve be- 
tween the pump and the atomizer 
A good service man never overlooks 


course 


electronic 


oil valve 


ignition 


valve to 


out, 


Heating, Piping & Air Conditioning, February 


any 


pe! ee 


tention for 


J — oP ea re a 


lubrication than 


3 — re = 





the possibility that some 
inadvertently have closed it 
blocking, should it happen 
likely to occur in 
pipe that delivers oil to the 
er, as that is the point of 
restriction in the fuel syste 
In the case of no oil pres 
istering on the pressure 


the sm 


fore starting to analyze th 


and suction line, the mech: 


of course verify that the oil 
regulating device is 
one is used. Some system 
a viscosity compensating 
that may not 


oper: 


necessarily 


pressure during normal 0; 
have so 


but most burners 


of pressure regulator, eith: 


or in conjunction with a 
compensator. In the con. 


spring operated pressure 


loss of pressure may be du 


of tension in the spring 
by inserting a new one) 
pitted surface of the plu 
seat (remedied by either 
them to a new surface 
or replacing them with 
parts) 


Fuel Not Being Drawn 
From Storage Tank 


We come 
where fuel is not being dra 
the storage tank. The 
either in the pump or 
tion line. (The service ma 
this time verified that ths 
in the tank.) 


now to tne 


Here, a vacuum gage is in 


in tracing the trouble 
logically, there 
two vacuum gages perman¢ 


tached to the system, one 


inlet to and the other on the 
Any incr 


from the strainer 


vacuum over the normal 0; 


range across the strainer 
a fairly accurate index of 
strainer 


But taking the usual inst: 
with one vacuum gage loca 


+) 


tween 
the service man first notes t 


ing that prevails “on arriv: 


before he does anything 
high reading, in the range 
28 in., tells him that 
tank may be very heavy 
strainer needs cleaning, 01 
tion line is partially or co 


blocked at some other point 
reading tells him that the | 


worn, or the pump packing 


lers should be checked 
a oe, aan a om —— EP 


o.-. oof | 


T 


A 


should alw 


ry 
; 


the strainer and the 


the oil 


ry 
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the pump drive is inopera- 

the suction line is leaking 

H yw closes the valve in the 

line between tank and 

rand again studies the vacu- 

e. If from a low reading the 

vings to a high reading, close 

in., then the pump is okay 

ve trouble lies in the suction 

line. Space will not permit a de- 

analysis here of each step to 

cen for every situation estab- 

lished by this check of pump, 

and suction line. Half the 

bat is making the correct diag- 

sis; once the trouble is localized, 
the remedy may be very obvious. 


str er 


When There Is 
a Preheater 
to this point, we have treated 
ie] system as being an installa- 
unheated oil. Where 
other 


tion burning 

there are preheaters, certain 
iderations enter 

A high reading on the 

mp discharge may mean the pre- 

heater is blocked, or that valves in 


lines 


pressure 


the preheater are closed, 
forcing open the high pressure re- 
bypassing the oil 


With a 
and little or 


and 
back to suction or 
igh vacuum reading 
iil flow, the oil is very 
there is no steam or other heat- 
y medium in the exchange heater 
r tank coil, then the electric heat- 
will have to getting 
way. Temporary may 
ipplied to the suction line, as by 
blow may be 
ixed along to the pump, through 
exchange preheater, 
the electric heater to deliver some 
fuel to the atomizer. As the boiler 
eats up, the exchange heater be- 
working, thinning the oil, 
peeding the flow, and building up 
the firing rate until normal condi- 
once more prevail 


lief valves 


storage 


viscous; 


serve for 


heat 


; 
nder 
uu 


torch. so the oil 


allowing 


Problems of Combustion 

and Combustion Control 
the service man 
summoned even though the 
mechanism is functioning 

1e plant is carrying steam. He 

9e faced with one of a group 
blems relating to combustion 
mbustion control. Among the 
ilities are smoky fire, flame 
carbon, tubes soot up rapid- 

‘t carry load, fuel consump- 

0 high, flame puffs out at 
ing rates, flame pulsates, etc 

€ must make a diagnosis, and 


may have 


like every good doctor he has valve stem, swivel joint, or straine: 
brought along a few instrumen rasket. A fire that starts out normal] 
stethoscope” (draft gage), the in size and the radua dit 
mometer, and “metabolism tester down may indi ea deft yr 
(orsat) ire eguilator lartia locke 

Study of the fire tells him much iction lit O dir f 
even without instruments. A fir Carbon formation around the 
bright, almost white, burning with cone, on the refractor 
a roar, is bound to have too much rounding the throat or firing p 
air, especially if it is rather small results from impingem«s 
compared to the dimensions of the spray. On new installatio rob 
firebox. Such a fire will have diffi- ably the flare f the refract 
culty carrying heavy load. He turns away from the firin 0 
up the fuel feed and reduces the sharp enough, and some of it wi 
draft to make the fire a mellow have to be cut awa I 
yellow color, perhaps even with particularly heavy o1 
fringe of smoke. To make sure ol atomizer is throwing slugs of wu 
his diagnosis, he should use his in atomized oil tangentially, throug 
struments before and after the the air stream. Where preheat 
flame adjustments ised, a higher temperature 

If the original fire is poorly elp to thin the oil and imp. 
formed, almost shapeless, burning the atomization eff A 
without a characteristic rhythmic iir nozzle witl ane ib ite 
resonance, he suspects too little for a plain nozzle, or a nozzle wit! 
draft, and if his gage shows poo! steeper angles to the vane ibst 
draft in the firebox but good dralt tuted for one with shallov 
in the uptake (a high draft loss vanes, induces greater turbulei 
through the boiler), he suspect if air and oil and can help. S 
sooted tubes nozzles have adjustable a 


A roaring, billowing, smoky fi! 


permitting the service ma! 


completely filling the firebox and various angles of the van 
maybe a little more, means to Carbon on the floor of the fireb 
much fuel turned on, beyond means the burner was set 
capacity of the installation to the floor. There is nothi 
handle the service man can do about 
A fire alternately leaving except to try a Lil f 
nozzle, burning formlessly near the might straighter e flam«é du 
back wall, then returning to thé the flare. Carbon 01 e b 
nozzle, indicates too much primar. vall is the result of imp eme 
air, too little fuel, or both. A jerk e remedy is to shorte1 1e flame 
fire—pulsating, dying down, and re- which may be possible by simpl 
suming—could be the result of reducing the oil feed, but if the load 
leaky suction line, with air entering alls for the same firing rat 


in minute bubbles 


~ 


a loose packing gland around 





g, Piping & Air Conditioning, February 1949 


most likely fron 
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the part of the service man 
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the fire must be made thicker or 
bushier, which allows burning the 
same amount of oil with a shorter 
flame, and can be brought about by 
using the proper vanes in the air 
nozzle. 


Adjusting the 
Air and Oil 


The two preceding paragraphs 
refer of course to the maximum fire, 
the flame that results from the 
combustion controller being at max- 
imum position. In that position, the 
burner may be throwing a good 
fire, and as the firing rate auto- 
miatically diminishes as the vari- 
able fire controller begins to close, 
the fire characteristic should re- 
main substantially unaltered ex- 
cept as to size. But if the lower fir- 
ing rates produce an improper fire 
—either too smoky, or too bright, 
or jerky, or even a snuff out—then 
of course the air and oil are not 
being altered in synchronism. 

Just what to do depends entirely 
upon the type of controller in serv- 
ice, but generally speaking there 
are separate adjustments for air 
and oil, and these must be brought 
into balance so that at any position 
of the variable fire controller, the 
two are fed in the same proportion. 
One common fault is the controller 
being set for too wide a range be- 
tween maximum and minimum fire; 
often by reducing the length of the 
crank arm or leverage of the sys- 
tem, the spread between high and 
low fires is reduced, alleviating the 
problem of synchronizing air and 
oil over a very wide range. 


a e m * * * 


We leave the service man with 
his instruments, adjusting the fire 
so as to make sure the combustion 
efficiency is high throughout the 
firing range. He wants the customer 
to realize the greatest benefit from 
his boiler plant—the most steam 
with the least fuel. And while he is 
so occupied, let us review the things 
that the plant engineer or mainte- 
nance man can and should do for 
himself, because the service man is 
a busy person and should not be 
called more often than absolutely 
necessary. 

Lubrication is an important fun- 
damental and usually presents no 
problem to plant personnel. Oil 
burners do not need any more at- 
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tention for lubrication than any 
other machine, and as with other 
machinery, lubrication should be 
performed according to the instruc- 
tions of the burner manufacturer. 
A point worth mentioning is that 
the level of lubricant in a reservoir 
should be verified manually, even 
though a sight glass purports to 
reveal the level. 

After lubrication comes cleanli- 
ness. Among the items requiring 
periodic cleaning might be listed 
the helix coils of stack switches, 
atomizing cups and air nozzles, 
glass lenses of photocell or flame 
eye apparatus, igniters and pilo! 
safeguards, strainers, boiler tubes. 
Combustion safeguards should be 
periodically tested for functioning: 
an opaque shield placed between 
flame and photocell to test for relay 
response, the gas shutoff to test 
pilot safeguards; the oil shutoff to 
test lockout timing. Draft control- 


lers should be checked fo; 
bearings and swivels. Packi) 
valves and pumps should pb 
amined, packing nuts kept ti, 

At least once a day the at 
and air nozzles should be exa 
cleaned if necessary, verified 
free of nicks, burrs, indent 
At the same time, while the | 
is swung open, the firing 
should be examined and , 
free of carbon deposit. The 
sure and vacuum gages are 
on the equipment for a py 
any sudden or abrupt change 
be reported. The fuel supply 
storage tank should not be a 
to run low; to drop below a q 
of a tank is not desirable. Ele 
equipment should be kept | 
dust and grime, and protected 
water and dampness. 

Preventive maintenance is {h, 
best kind of service for ind 
oil burners. 


SATISFYING ‘JOB CUSTOMERS’ IS NO. 1 INDUSTRY TASK 


The problem of satisfying Ameri- 
ca’s “job customers,” as _ distin- 
guished from the problem of satis- 
fying “product customers,” is the 
most urgent issue facing American 
industry, according to Virgil B. Day, 
counsel for the employee relations 
division of the General Electric Co.., 
at the Air Conditioning and Refrig- 
erating Machinery Association con- 
ference at Hot Springs, Va., recently. 
Mr. Day recommended the applica- 
tion of orthodox marketing tech- 
niques to the problem of furnishing 
job satisfaction as the surest means 
of preserving the American system 
of free competitive enterprise. 

Mr. Day reviewed G. E.’s employee 
relations programs, which won the 
American Heritage Foundation’s 
award as the best program of its 
type in American industry for the 
past year. A thorough and exhaus- 
tive market research job to find out 
what employees wanted in their 
jobs came first, he said. It was 
found that employees wanted nine 
elements in their jobs: good pay. 
good working conditions, good boss- 
es, job security, fair promotion 
practices, respectful treatment, full 
information, belief in their jobs, and 
job satisfaction. More than any- 
thing else, they appeared to want 
that feeling of dignity that comes 
in being considered a “job cus- 
tomer.” 

“Our ultimate objective,’’ Mr. Day 
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said, “is for the company to have 
and deserve to have—employees at 
all levels whose abilities and aiti- 
tudes will result in their: (1) com- 
ing to work regularly, promptly and 
in an eager, or agreeable frame o! 
mind; (2) faithfully and ungrude- 
ingly exercising their full skill, car: 
and reasonable effort on work prop- 
erly assigned, supervised, and paid 
for; and (3) feeling that they hav 
accomplished something worthwhik 
in association with fair and appre- 
ciative management fellow-workers 
with a feeling of satisfaction 1) 
will make them want to return nex! 
day.” 


PURE AIR DEMANDED 
IN INDUSTRIAL AREAS 


“The present-day dwellers in in 
dustrial communities are seeking 
ways and means to secure cleaner 
air with the same fervor that the 
use to demand pure water and 
milk,” H. B. Lammers, director 0! 
engineering of the Coal Producers 
Committee for Smoke Abatemen! 
recently told the West Virginia sec- 
tion of the American Society of 
Mechanical Engineers. 

“Proper educational programs 05 
smoke abatement are necessary 1nd 
should be carried out at the ‘pan! 
operation level’,” he said. © This 
should assist in overcoming ‘he 
smoke made by carelessness.” 
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Fixed horizontal louvers combat direct sun impinge- 
ment on the glass of Prudential’s new western home 


office 


building recently completed in Los 








Angeles 


and-Double Ducf Systems 
Condition Prudential’s Building 





RALPH E. PHILLIPS, consulting mechanical and electrical engineer, and LOUIS H. 
WAGENBRENNER, chief mechanical engineer, describe the heating and air condi- 


tioning of the big new western home office building of the Prudential Insurance Co 


of {meri a in Los Ingeles. The owner s business procedure requires huge open floor 


areas, heavy internal light and people loads, and extreme glass areas 


indicating com- 


plete air conditioning. How the necessary flexibility was achieved is discussed in detail 


nn 
| HE PRUDENTIAL Insurance Co. of 
America recently completed in Los 
office 
which controls the com- 
nys operations in 11 western 
tates and Hawaii, including sales, 
service and investments. The build- 
of modern design with hori- 
tal spandrels and 
glass panels. To combat direct sun 
ngement on the and 
reduce the air condition- 
ng load, fixed horizontal continuous 
ivers extending the length of the 
1g were provided 


Angeles its western home 


luding, 


continuous 


1. . 
2iass, 


thereby 


Mechanical Equipment 
Rooms on Third Floor 
The building is on a site which, 
due the very unusual soil condi- 
made it inadvisable to exca- 
vate below grade for a basement 


T} 


‘Mis condition, plus the fact that 


the entire ground floor and part 
of the second and third floors were 
assigned to store 
tated the location of the mechani- 
cal and electrical equipment rooms 
on the third floor 

The owner’s business 
requires large open floor areas to 
accommodate large numbers of em- 
ployees, and high intensity fluore- 
scent lighting. In analyzing this type 
of structure—huge open floor areas, 
heavy internal light loads, heavy 
people load, extreme glass exposures 
—it was concluded that the building 
required complete air conditioning 
throughout the year 

Due to the Los Angeles climate, it 
is possible during the spring and 
fall months to maintain comforta- 
ble condition by the use of 100 per- 
cent outdoor air. It was therefore 
decided to provide a minimum of 


rentals, necessi 


procedure 
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fae the fourth and fifth 


ine unit—are provided for water 


so that all 


eight changes per hour which would 
provide good ventilation at all times 
Since the building 
and cooled by air, it was decided to 
eliminate all direct radiation 

It was concluded that the 
building required zoned single duct 
systems whereby areas adjacent to 
each exposure would be separately 
controlled from areas adjacent to 
opposite exposures. In general, each 
floor has approximately five zones 
This also simplifies the duct sys- 
tems, as the air quantities for each 
floor are large and it was possible 
to run smaller sized ducts due to 
the number of zones 

For service and utility, the center 
block of the building was designed 
elevators, toilets, and 
utility shafts are in this area 

The 10th floor was assigned to 
the executive offices. Due to the 


is being heated 


also 


through the joint committee on 
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number of offices, and thx 
occupancies in each office 
decided to run a double 
tem for this floor with 
temperature control for ea 

The single duct systems 
to their respective supp 
where hot and cold plenun 
discharge side of the fan 
and automatic mixing 
maintain the desired zons 
tures 

The double duct systen 
of one duct distributing cold 
the other distributing hot 
automatic mixing damper 
branch. This permits hot 
or a mixture to be dist: 
each office as required t 
the desired room temperat 


Building Divided Into 

Several Systems 

In the final analysis 
was divided into the fol] 
conditioning systems 

1) The second floor sy 
plies conditioned air to ths 
tion and dining room are: 
furnished with 100 percent 
air, with exhaust taken th: 
kitchen area by means of 
exhaust system. Since the 
of conditioned supply ai: 
is inadequate to fulfill the 
ments of the kitchen exh 
tem, an additional fan 
vided to supply air to stor 
adjacent to the kitchen 

2) Another system sup] 
percent outside conditioned 
the employee health sen 
partment, which is also o1 
ond floor, with 80 percent 
supplied exhausted to at 

3) The third floor suppl) 
also 100 percent outside ai! 
conditioned air to the area. | 
air from this system is used 
ply air for the equipm 
maintenance departments 

4) The fourth to ninth fl 
clusive are divided into thr 


Top: Four boilers provide |! 
steam, with a fifth of smaller - 
domestic hot water during th 
heating months. Center: The: 
three chilled water pumps and 
condenser water pumps. Botton 
central refrigeration plant for a 
ditioning comprises three 300 hb 
trifugal compressors, with aul: 
load control from full load to 2 


cent 
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tems. one for the fourth and fifth 
one for the sixth and seventh 


floo 
aoor. and one for the eighth and 
nt floors. A common exhaust fan, 


handles 75 percent of the 

air, is provided for all three 

is. The discharge of this fan 

is arranged with 
jampers that the air may be dis- 
ed into any of the supply sys- 

for recirculation or wasted to 
tmosphere. This enables a 75 per- 
ent recirculation job during ex- 
tre! weather conditions or 100 
nt outside air may be supplied 

iild days, without building up 
xcessive that would 
“countered had some sort of a 
syavity relief system been installed 
;) The 10th floor system, supply- 
ynditioned air to the executive 
fices, was designed for 25 percent 
return 


automatic 


pressures 


itdoor air and 75 percent 


6) There are also seven systems 
lying air to Ohrbach’s depart- 
store, which occupies the 
ind, second, and third floors in 
east half of the building. These 


systems were designed for 25 per- 
ent outdoor air and 75 percent re- 
turn air. 
The above described systems han- 
die approximately 373,000 cfm sup- 
iir and 180,000 cfm exhaust air 
41] fans are motor driven, with mo- 
6 to 30 
ap- 


from 1 
load of 


rs varying in 
with a total 
roximately 200 hp 
Generally, all air is supplied by 
neans of ceiling diffusing type out- 
ts with located at each 
end and in the center, with the aim 
distributing the 
venly as possible 
The refrigeration 


Size 


motor 


returns 
supply air as 


plant supplies 
tial area and the department store 
msists of three 300 hp centri- 
fugal compressors using “Freon 11” 
efrigerant and having a capacity 
f 333 tons each. The compressors 
ire provided with automatic load 
1 from full load to 25 percent 

ad. Starting and stopping of 
machine is by manual control 
water coolers and condensers 

the shell and tube type. Con- 

le! g water is cooled by means 
induced draft cooling tower 
pent house floor. The tower 
ipletely surrounded by walls 
vide a pleasing architectural 
rance. Three chilled water 
and three condenser water 

a pair for each refrigerat- 


Heating, Piping & Air Conditioning, 


ing unit—are provided for water 
circulation 

The heating plant consists of fou 
low pressure, firebox, portable, stee!] 


boilers having a 
sq {t EDR each 
boiler of 


capacity cl 18,220 
In addition, a fifth 
smaller size is provided 
for operation during non-heating 
months to furnish steam for domes 
tic hot water only. The boilers are 


fired by means of fully automatic 


rotary type combination gas and oil 


burners. At the present time, the 


small boiler is being fired wiih gas 
and the large boilers with No 
Steam is supplied to the hei 


coils and hot water s.orage heate! 
at approximately 2 psi gage wi 

condensate being returned DS 
means ol a return 
The boiler plant 
building 


smaller stores and the department 


vacuum 


system 
supplies steam to 
the entire including th 
store 

The 
Wurdeman and Becket, the 
contractor Wm 
and the air 
contractor Western Ail 
Inc. Ralph E 


architect for this project 

genera 
Simpson Construc 
tion Co., conditioning 
and Refrig 


eration Phillips is 


the consulting mechanical and elec 
trical engineer 
APPROVES NEW SPEC 
FOR STAINLESS PIPE 
The administrative comn Lee ) 


standards of the American Society 


for Testing Materials has approved 
an important new specification for 
austenitic stainless steel 
312) 

under 


monthas in 


This specification has been 
development for many 


committee A-1 on steel 


The air systems handle a total of some 373,000 cfm of supply air and 180.000 
efm of exhaust air, the total motor load being approximately 200 hp. 
one of the fan systems in the pent bouse fan room 
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i 


through the joint committee on 
stainless tubing specifications whic! 
is sponsored jointly with committ 
A-l by committee A-10 iro. 
chromium, iron-chromiun ickel 


and related alloys. It is intended a 


a general guide for the purchase 
i.ustenitic steel pipe and | erve 
a basis for agreem«¢ e ct 
details may not be specii.cally 
ered. There are five rad 1 mi 
terial involving both seaml al 
welded pipe wh ended 
high temperature d f 

ve S@!I é 

The five grade f mate 
volve chromium-nickel rTP 304 
‘hromium - nickel - titaniun ry 
321 chromium-nickel lumbiun 
(TP 347 chromium-nickel 
denum ‘(TP 316 and l 
nickel-molybdenum (TP 317 Max 
imum caroon run 0.08 pe 
manganese 2.00, phosph 


sulfur 0.030 respectively, wit 


maximum 0.75 percent. Nickel ra) 
f rom 6.0 14.0 percent, wit 
chromium content goil fro. 16.1 
to 20.0 perce { 

The ninimum tensile 
ment ire 75,000 psi, with a vie 
point minimum 1000 I 
longitudinal elongation in 2 
35 percent, and t: é 
‘ent 

With the establishm f 

iinless pipe tentative expt 
ed that committee A-1 nak 
certain rearrangement ol I 
temperature specificati t 

he stainless grade i be « 
centrated in this new document 


A 312 
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Roof slabs removed show- 
ing insulation failure 





Re-Insulating Underground Piping 


ROBERT LEVY, of Lanier and Levy, Inc., consulting 
engineers, Washington, D. C., describes a method of re- 
insulating underground heated piping which is being widely 
applied. The particular case referred to is a large housing 
development with a central hot water heating system 


A PRACTICAL method of re-insulat- 
ing underground heated piping 
with insulating concrete has been 
carried out at the Roberts Park 
housing development in Norfolk, 
Va. 

On this project of about 25 build- 
ings, erected in 1942, hot water for 
both heating and domestic require- 
ments is furnished from a central 
source. The insulated supply and 
return pipes were run underground 
in a concrete box type conduit. 

It was evident early in 1948 that 
a loss in efficiency was seriously 
affecting the supply of hot water 
to the many housing units; it was 
felt that the insulation was either 
gone or not functioning properly, 
and it was decided to open up a 
section for inspection. The insula- 
tion had deteriorated extensively in 
many locations and had completely 
disintegrated at other points, 


80 


showing that alternate water sat- 
uration and drying out had ac- 
complished its worst. 

In addition, corrosion at the met- 
al to metal contact points between 
the pipe and the hangers indicated 
the possible existence of electric 
currents or other elements of cor- 
rosion. 

Insulating concrete was selected 
for the reclamation work as a likely 
material to provide the permanent 
insulation desired. By filling the 
existing box conduit with a solid 
pour of water repellent insulation, 
it was hoped that the possibility of 
moisture entering and saturating 
the insulation would be eliminated. 
As the pipes are continuously sup- 
ported and aligned in the concrete 
insulation (without any metal to 
metal support points) and because 
this material is also a good insu- 
lator against the transmission of 
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electric currents, it was ex 
that the corrosive action 
controlled also 

An excavaiion was opened 
to the top of the existing c 
box conduit and the preca 
slabs were removed. All pips 
ering remaining was cut awa 
the box cleaned out. The o: 
pipe hangers and supports we 
moved and any pipe showing 
rosive action approaching 
was replaced. Temporary su 


for the pipes was provided by | 


ing timbers across the top « 


concrete box and hanging the pipe 


to these crosspieces with wiré 


Work Procedure 
Employed 


A membrane composed of a |! 


saturated felt was next mopped 


place with hot pitch to the i 
surface of the original box 
top ends were left loose so tha 
could later—after the insu 
concrete had been poured 
ried over the top, completi 
envelope around the insulatio! 
membrane is to insure a th 
curing for the insulating co! 


and to give additional waterp! 


ing protection. Next, a partin 
dium of corrugated paper wa 


| 











Left—Closeup showing original pipe supports. Right——-Waterproof 
membrane in place, pipes wrapped and ready for insulation 





lied to the pipes to keep the ce- usually the day following a pow started around the first of August 
nent from adhering to the metal the wires temporarily supporting 1948 and the 3000 lineal feet of con- 
nd restraining the free movement the piping were cut away and th duit involved was back ready for 

these pipes within the mono- membrane completed over the in- ise in six weeks 
ithic mass. The job was then sulating concrete The Norfolk redevelopment and 
eady for the insulating concrete. The precast roof slabs removed housing authority, Lawrence Cox 
A standard mix of water repellent from the original box and not bro- executive secretary, are operators 
insulating concrete was poured into ken up were replaced. As the in of this project. Robert Levy, oi 
the box, filling it solid to the top sulating concrete has _§ sufficient Lanier and Levy, In consulting 
At building walls and at manholes, strength to support the backfill and engineers, Washington, D. C., was 
the insulating concrete was carried traffic loads that might be imposed the mechanical engineer on the 
flush with the inside surface. As upon the conduit, broken slabs were reclamation work, and the insula- 
soon as the insulating concrete had not rebuilt tion was installed by the Insulating 
enough to resist indentation This reclamation project was Concrete Corp., Washington, D. C 

Left—Solid fill of insulating concrete. Right—Re-insulation 2° is 


complete and ready for backtill (Photos courtesy Zonolite Co.) 
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SIZING the Piping for Steaiy 
Supply and Condensate Return 


R. G. LUBINSKY and M. J. WILLIAMS, manager of the fan and heating coil sales 
department and manager of the plan engineering department, respectively, The 
Trane Co., La Crosse, Wis., explained in their article in the November HPAC hou 
to figure steam supply and condensate return pipe sizes for higher pressure sys- 
tems. The table for 50 psi gage pressure steam was used in their examples. To 
complete the discussion, tables for steam at other pressures are published this month 


S weess oR failure of a carefully 
designed steam piping system oft- 
en hinges on the correct sizing of 
the supply and condensate return 
piping. The fact that this seemingly 
minor factor is often underestimat- 
ed is apparent when the number of 
jobs that are noisy, develop air 
binding and water hammer, or just 
don’t heat properly, are recalled. 


functions can be traced to improper 
pipe sizing. 

This trouble arises frequently be- 
cause of the lack of information on 
correct pipe sizing and the philos- 
ophy of letting the other fellow do 
it until it gets so far down the line 
that the piping suffers and the 
whole job sours. Actually, pipe siz- 
ing is not difficult, nor does it re- 


background. However, ther: 
number of points to be remen 

First of all, the determinat 
correct pipe sizes for a given 
load depends on three pri 
factors: 

1) The initial pressure a: 
total pressure drop which m 
allowed between the source o 
ply and the unit farthest re: 
from the boiler. The initia] 






































The great majority of these mal- quire an extensive engineering 
Steam pipe capacity, lb per hr—5 psi steam Steam pipe capacity, lb per hr—15 psi steam 
(Steam and condensate flowing in same direction) (Steam and condensate flowing in same direction 
Pipe size, Pipe size, a 
in, Pressure drop, psi per 100 ft of pipe length in. Pressure drop, psi per 100 ft of pipe ler 
7 1, 14 1, 34 1 1, 1, lo a4 1 
1 24 31 44 54 62 1 27 38 53 65 76 
1'4 52 68 97 120 140 1', 59 83 120 140 160 
1'5 81 100 150 180 210 1', 91 130 180 220 260 
2 160 210 300 370 430 2 180 260 370 450 520 
243 270 350 500 610 710 212 300 430 600 740 860 
3 490 650 920 1,130 1,300 3 560 790 1,110 1,360 1,570 
342 730 970 1,370 1,680 1,940 3'2 830 1,180 1,660 2,040 2.350 
4 1,040 1,370 1,940 2,380 2,750 4 1,180 1,660 2,350 2.880 3,330 
5 1,930 2.540 3,600 4,410 5,090 5 2,180 3,080 4,350 6.160 
6 3,160 4,170 5,910 7,250 8,360 6 3,580 5,060 7,150 10,120 
8 6,590 8,680 12,310 15,090 17,400 8 7,450 10,530 14,880 21,060 
10 12,020 15,840 22,460 27,530 31,760 10 13,600 19,220 27,150 38.430 
12 19,290 25,420 36,050 44,190 50,979 12 21,830 30,840 43.570 61,690 
Steam pipe capacity, lb per hr—25 psi steam Steam pipe capacity, lb per hr—50 psi steam 
(Steam and condensate flowing in same direction) (Steam and condensate flowing in same direction) 
Pipe size, Pipe size, 
in. Pressure drop, psi per 100 ft of pipe length in. Pressure drop, psi per 100 ft of pipe lengt! 
1, = %4 i car’ % 1 2 Gr _ 1 “Fs ae | 2 
-_- 2. 2 8 37 43 60 % 27 30OCO 54 76 
1 30 43 61 75 86 122 1 54 77 94 110 150 
1% 67 95 130 160 190 260 1'4 120 170 210 240 340 
14, 100 140 210 250 290 410 1's 180 260 320 370 520 
2 210 300 420 510 590 840 2 370 530 650 750 1,060 
212 340 490 690 850 980 1,380 2'2 620 870 1,070 1,240 1,750 
3 630 900 1,270 1,550 1,800 2,540 3 1,130 1,600 1,960 2,270 3,200 
312 950 1,340 1,900 2,320 2.690 3,790 315 1,690 2,390 2.930 3,390 4,780 
4 1,340 1,900 2,680 3,280 3.800 5,360 4 2,390 3,380 4,150 4.790 6,760 . 
5 2,480 3,510 4,970 6.080 7,040 9,920 5 4,420 6,250 7,670 8,860 12,500 
6 4,070 5,770 8,160 9,980 11,550 16,290 6 7,260 10,260 12,590 14,540 20,520 
8 8,480 12,010 16,980 20.780 24,050 33,910 8 15,120 21,360 26,210 30,280 42,720 “ 
10 15,480 21,910 30,990 37,920 43,890 61,880 10 27,580 38,980 47,840 55,250 77,960 
12 24,850 35,170 49,740 60,860 70,440 99,310 12 44,270 62,560 76,780 88,680 125,100 19 
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steam pipe capacity, lb per hr—100 psi steam 
(Steam and condensate flowing in same direction) 


Steam pipe capacity, lb per hr—150 psi steam 
(Steam and condensate flowing in same direction) 














- 
Pipe : Pipe size, 
it Pressure drop, psi per 100 ft of pipe length in Pressure drop, psi per 100 ft of pipe length 
14 34 1 2 5 1% 34 1 2 5 
50 61 70 99 160 ay 59 73 S84 120 190 
1 100 120 140 200 320 1 120 150 170 240 370 
1 220 270 310 440 690 1'4 260 320 370 520 830 
1 340 420 480 680 1,080 1', 400 500 570 810 1,280 
9 690 850 980 1,390 2.190 2 820 1,010 1.170 1,650 2,610 
2 1,140 1,400 1,620 2.280 3.610 215 1,360 1,660 1.920 2,720 4.500 
; 2,090 2,560 2,960 4,180 6.610 3 2,480 3.050 3,520 5,090 7.870 
3,120 3.830 4,420 6.250 9,870 3% 3.710 4,550 5,260 7,430 11,760 
4 4,420 5,420 6,260 8,840 13.960 4 5,250 6.440 7,440 10,510 16,630 
5 8,170 10,020 11,580 16.350 25.840 5 9,720 11,920 3,770 19,450 30,780 
ti 13,420 16,450 19,020 26,840 42.410 6 15,950 19.560 22.600 31,930 50,520 
8 27,930 34,250 39,580 55.870 88.280 8 33.210 40,720 47,050 66,470 105,100 
10 50,970 62,500 72,230 101,900 161,100 10 60,590 74.310 85.860 121,300 191,900 
12 81,810 100,300 115,900 163.600 258.500 12 97,250 119,260 137,800 194,700 308 .000 
Steam pipe capacity, lb per hr—200 psi steam Steam pipe capacity, lb per hr—250 psi steam 
(Steam and condensate flowing in same direction) (Steam and condensate flowing in same direction) 
Pipe size Pipe size 
ir Pressure drop, psi per 100 ft of pipe length in Pressure drop, psi per 100 ft of pipe length 
15 a4 1 2 5 as 1 2 5 
; 67 82 95 130 210 My 74 91 105 150 230 
1 130 160 190 270 430 1 150 180 210 300 470 
1'4 300 360 420 600 940 1'4 320 400 470 660 1.160 
160 570 650 920 ; 1 f >< 7 9 Pe 
: : 940 1,150 1,330 ste ~~ _ ' ee ' a: , yo : 4 - roe 
21%, 1,550 1,890 2,190 3,080 4,880 a 170 aan - sie 3410 5 400 
3 2.830 3,470 4,000 5,650 8,950 _ oi ia reo om > 
4.230 5.180 5.980 8,430 13.360 . 3.138 3.528 4.420 6.208 oan 
{ 5.980 7,320 8,460 11,930 18.900 4.670 5.710 6.610 9.340 14,770 
5 11.060 13.550 15.650 22 O80 34.970 4 6.600 8.080 9.340 13.210 20 890 
6 18,150 22,240 25.690 36,240 57.410 5 12,220 14,950 17.290 24.440 38.650 
g 37.790 46.310 53.480 75.440 119.500 6 20.060 24.540 28.380 40.100 63,400 
10 68,960 84.500 97,590 137,600 218.000 . 41.750 51.100 59.100 83.500 132.000 





Gravity, vacuum, and high pressure return pipe capacity, 


Equivalent length of pipe to be added for fittings 





Ib per hr 
Pipe Low pressure High pressure return, steam pressure in psi Length in feet to be added to run 
size, Gravity Vacuum Size of Standard Side Gate Globe Angle 
in return return 25 50 100 150 200 250 pipe, in elbow outlet tee valve (*) valve(*) valve(*) 
: . . . ae ees a 12 1.3 3 0 3 14 7 
; 2s 312 9 s 2 
4 36 31 41 260 68 1,074 4 18 4 04 18 10 
1 200 350 474 617 823 1,120 1,385 2,150 1 29 5 05 23 12 
1'4 400 600 989 1,306 1,755 2,330 2.880 4.450 14 3.0 6 06 29 15 
re 700 950 1,610 2,126 2.850 3.800 4,710 7,350 1}2 3.5 7 0.8 34 18 
soa een poe! oa 2 4.3 8 1.0 46 2? 
2 1.200 2,000 3,280 4325 5.785 7,700 9,550 14,875 > 50 M1 11 54 27 
215 1,650 3,350 5.400 7.160 9,640 12,800 15,850 24.600 ; 6.5 13 14 66 34 
; 2.600 5,350 9,890 13,070 17,550 23,300 28,850 34,750 ar 8.0 15 1.6 80 10 
90 18 1.9 92 45 
3 3,800 8.000 14.700 19.400 25,900 34,500 42,700 51,350 5 11.0 29 22 112 56 
4 6.500 11,000 20,800 27,360 36.550 49,200 60.900 73,350 6 13.0 27 28 136 67 
10.400 19,400 38,850 52,925 70,000 91,500 114,500 127,600 = = : ~ 7 oo - 
- } » = ~ 
6 18,000 31,000 61,200 83,700 112,700 150,000 185,500 223,100 12 27.0 53 5.5 270 132 








pressure in most cases is the gage 
pressure at the boiler. Then -the 
allowable pressure drop is the differ- 
ence between the desired operating 
pressure at the supply side of the 
unit farthest removed and that at 
the boiler. Normally, in a system 
using 25 psi or higher, the allowable 
pressure drop should not exceed 30 
percent of the initial pressure. 

2) The maximum velocity of 
steam allowable for quiet and de- 
pendable operation of the system, 
taking into consideration the direc- 
tion of the condensate flow. This 
factor is important in single pipe 
Systems where steam and conden- 
Sate flow in the opposite directions, 


* Valve in full open position 


in which case the velocity is limited 
to eliminate objectionable noise 
built up between the counterflow- 
ing water and steam. Velocity, in this 
case, should not exceed 1200 fpm. 
Where steam and condensate flow 
in the same direction, velocity of 
the steam may be increased con- 
siderably. In considering high pres- 
sure systems with large capacity 
heat transfer equipment installed, 
the factor of velocity is important 
primarily from the standpoint of 
economy in pipe sizes. A higher 
velocity means a reduction in pipe 
size, and consequent reduction in 
cost—but it also means a higher 
pressure drop. A balance must be 
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obtained between the size of the 
pipe and capacity of the farthest 
removed unit so that the overall 
cost will be the most economical 
and yet maintain satisfactory per- 
formance of the system. 


Pressure drops used in determining 
capacities of return piping tabulated 
above 





Pressure drop, psi 
System per 100 ft of 
equivalent length 





Vacuum i 

25 1 

50 5 

100 a 
150 1 

200 1% 

250 1% 


one 

















3) The equivalent length of the 
run from the boiler or source of 
steam supply to the farthest unit. 
The equivalent length of pipe in a 
steam system is the actual length 
of run plus the resistance set up by 
pipe, fittings, and valves expressed 
in feet of straight pipe. Since the 
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equivalent length of pipe is gener- 
ally not Known at the outset, it is 
a common and practical method in 
figuring high pressure systems to 
assume a total equivalent length oi 
144 times the measured length and 
then check this assumption after 
the pipes are sized. 


Effect of Entrance 
On Flow of Fluids 


A FTER READING the article by 
Herman Vetter on basic principles 
of piping in the December issue, I 
would like to make some comments 
on his explanation of the effect of 
the entrance form on the entrance 
flow. 

In effect, I do not see any appre- 
ciable difference between a steel bal! 
and a column of water in relation 
to the rebound. A solid column of 
water is diverted horizontally, after 
striking a surface, only if the col- 
umn itself prevents the water from 
being deflected at the same angle 
at which it strikes the surface; that 
is, if the surface is practically at 
right angles with the column. But 
this is a secondary question and is 
brought forth only because it seems 
to me a too simple method of ex- 
planation of the vena contracta. 

I do not think that the sketches 
of Fig. 8 in Mr. Vetter’s article are 
correct because they do not show 
what actually happens in a tank or 


where we have a contraction of the 
flow section. In a tank discharging 
from the bottom or from the side, 
not only the fluid in front of the 
outlet is in motion. All the fluid 
surrounding the outlet is interested 
in the phenomenon and what hap- 
pens is shown in the left part of my 
sketch. The contraction of the flow 
is caused by the velocity of the 
water moving in directions other 
than vertical. This water is repre- 
sented in the sketch by the hori- 
zontal and slanted arrows, and 

according to the law of inertia 

tends to continue its motion in the 
direction of the arrows, hindering 
the flow of the vertically flowing 
water and being hindered by the 
latter. As a result, the flow reaches 
aconfiguration of equilibrium which 
is independent of the pressure ex- 
isting at the outlet level, and which 
depends only on the configuration 
of the outlet and the ratio A.’A, of 


Effect of entrance form on entrance flow, as sketched by Mr. Giomi 
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the sections after and be! 
entrance. 

This configuration is 
mately that shown by Mr: 
and for this form of outlet t 
of the core through which t} 
can pass is 0.6 of the pips 
for the ratio A:/A: equal t 
than 0.01, and increases 
ratio increases according to 
lowing table: 


Sharp-edged outlet 
A,/A 0.01 0.10 0.20 0.40 0.6 


Core area 0.60 0.61 0.62 0.65 0.7% 


For the bell-mouth entra 
have the same phenomen: 
the water flowing vertical], 
direction of the outlet is a 
quantity and has more tims 
vert the water flowing hori 
or in slanted directions and 
it follow the entrance 
When the outlet section reac! 
pipe section the water at t 
side of the column has a s! 
rection and so the effect is l 
with a sharp-edged outlet 
theless we have a contracti 
with well rounded outlets 
only 1 percent of the pipe s: 
For the similarity of the tw 
nomena the assertion that in 
mouth entrance we have the 
est concentration of forces 
sure) on the wall surface is 1 
rect because in this typi 
have only mat 
part of the tu 


trance we 
eliminated 
space, and so the 
pressures is the same that 


distribut 


with a sharp-edged entranc¢ 
Except for commée 
found the article of Mr 
very interesting and very 
MARCELLO Gromr, Albuquerqu 


these 


URGES UNIFORMITY 
IN BUILDING CODES 

Progress in the modernizat 
local building codes can be s} 
up if the sponsors of various 
codes will strive for a maxin 
uniformity in their code pro\ 
Charles M. Mortensen, ext 
secretary of the Producers’ C 
national organization of bu 
products manufacturers, said 
month. 

“Code revision made un} 
dented progress in 1948, but 
hundreds of communities st 
clinging to obsolete codes 
prevent the use of new mat 
and methods, and thus un! 
sarily increase the cost of 
structing buildings,” he said 
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Direct Fired Heaters 


rPevuruary svt’ 


One of the fu 00.000 Btu per 


direct fired heaters which tmpr 


vorking « 


serve 


PLYWOOD WAREHOUSE 


mW 
| HE problem of heating a building 
1 which plywood is stored or han- 
ed is complicated by the danger of 
umaging the product by excessive 
irying. This is especially true where 
imber is tiered high, because of 
tendency of the warmest air to 
toward the roof. Yet, certain 
as of such buildings do require 
at to establish comfortable work- 
temperatures for employees 
luring the winter. 
At the Chicago distributing ware- 
ise Of the United States Ply- 


, 


od Corp., this problem has been 
ved by the use of two space heat- 
s that, in effect, build a “wall” of 
rm air and provide satisfactory 
emperatures in the areas around 
eceiving and shipping depart- 
ents along one side of the brick 
ire. Before the heaters were 
nstalled, frigid blasts of cold air 
through open doorways during the 
* months chilled the building 
han extent that it frequently 
oecame necessary for employees to 
op work and shut the doors 
The building has a large area of 
rrupted floor space where 
d is received and stored for 
rand shipping at later dates 
od truss roof is 20 ft high at 
k. Thus, the problem of con- 


J 


centrating heat only in the receiv 
ing and shipping departments was 
difficult. Construction of a partition 
to divide the storage area from the 
other departments would have 
hampered the movement of mate- 
rial 

Use of the two direct fired heaters 
has resulted in “protection” of 
workmen in front of six 8 ft by 8 ft 
doorways that are open almost con- 
tinuously the year ‘round while re- 
ceiving and shipping operations art 
in progress. 

The heaters have an output of 
500,000 Btu per hr each and are 
fired by No. 3 fuel oil. The principle 
on which they operate permits their 
use for spot heating with only a 
minimum amount of warm air being 
dissipated to other areas. The dis- 
charge nozzles on the heaters art 
directed at the door openings about 
20 ft away and warm air is blown 
out at a velocity of 2000 fpm, slight- 
ly above head height 

The heaters pull cold air from 
floor level into their bases through 
louvered openings. The flow of ail 
is from al! directions and at low 
velocity which tends to minimize 
drafts. The cold air first passes over 
staggered banks of economizer tubes 
and then sweeps a stainless steel 
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combustion chamber that permit 
transfer of heat energy, from flame 
to air, within a matter of seconds 
Each heater can handle 5500 cfm 

Fred Kohnke, shop foreman, stat- 
ed that workmen unloading plywood 
from railroad cars on the siding 
adjacent to the building were able 
to work in light weight clothin 
during the cold weather last winter 


y 


I- 


because the heaters established a 
comfort zone” in that area. In fact 
he said, the interiors of boxcars 
were warmed as hot air was blown 
into them through the open doors 

The truck loading dock is enclosed 
but unheated. However, sufficient 
warm air is discharged from the 
heater nearest that area to keep it 
comfortable 

Operated by a pushbutton, the 
heaters are turned on during thr 
winter at about 6 a. m. and shut off 
at 5 p. m. Because they produc 
heat quickly after a cold start, they 
do not have to be kept running dur 
ing the night. Mr. Kohnke reported 
that the heaters were easy to instal! 
because they required only three 
connections, one each for the fuel 
line, electric wiring and vent stack 
They also can be used during the 
summer for ventilation by operat 
ing only the fans 


io = 
2 
Yu 


, 














Eliminating Fire Hazards 
in Windowless Buildings 


By Howard C. Murphy, Consulting Engineer and Member. 


HPAC’s Board of Consulting and Contributing Editors 


rg. 

I HE WINDOWLESS type of construc- 
tion has many desirable aspects, as 
well as certain disadvantages—some 
of which may be eliminated by care- 
ful engineering. 

Temperature, humidity, air clean- 
liness, and lighting can be arranged 
to suit the occupants. Troublesome 
window condensation is eliminated 
and outside dust and noise are 
barred. 

Improved methods of air steriliza- 
tion have been developed utilizing 
ultraviolet lamps, chemical vapors, 
and ultrasonic radiation which can 
readily be applied to windowless 
buildings. This offers the only pro- 
tection we can now visualize against 
possible attack in bacterial warfare, 
the bacterial count as well as the 
possibility of cross infection from 
airborne organisms in such spaces 
being materially lower than in un- 
treated areas. The consequent low- 
ering in the incidence of certain air- 
borne respiratory disorders might 
well justify the cost of installation 
even in peacetime. 

However, the multistoried win- 
dowless building, unless carefully 
engineered, may present definite 
problems in fire fighting. There are 
no windows through which to carry 
hose lines; smoke and heated gasses 
which are ordinarily vented through 
windows are trapped in the building, 
adding possible hazards to life and 
materials. 

In the ordinary type of building 
construction, arrangements are usu- 
ally made to shut down the ven- 
tilating or air conditioning fans at 
the alarm of fire. Heat and smoke 
are ventilated by opening windows, 
skylights, and other outlets. 

The committee on air condition- 
ing of the National Fire Protection 
Association has had under consider- 
ation for some time recommenda- 
tions covering the use of the ven- 
tilation or air conditioning systems 
to eliminate possible smoke and 
panic hazards. 

At their last annual meeting, the 
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following was added to the Stand- 
ards of the National Board of Fire 
Underwriters for the Installation of 
Air Conditioning, Warm Air Heat- 
ing, Air Cooling and Ventilating 
Systems (copies of this pamphlet, 
NBFU No. 90, may be secured from 
the National Board of Fire Under- 
writers, 85 John St., New York 7; 
222 W. Adams St., Chicago 6: or 
Merchants Exchange Bldg., San 
Francisco) : 

“103. It is recommended that in 
buildings, especially of the window- 
less type, where the panic hazard 
is pronounced, means be provided 
for mechanically removing smoke 
Such smoke removal systems may 
incorporate such portions of air 
conditioning, heating, ventilating or 
exhaust systems as may be adapted 
to the purpose. It is important that 
the system be arranged to keep 
smoke away from exitways. 

“In the absence of more definite 
data, it is recommended that the 
smoke exhaust equipment have a 
capacity approximating a 10 minute 
air change. 

* ° 

“No attic, basement or concealed 
space in a building shall be used as 
an integral part of a duct system 
unless it conforms to all the re- 
quirements for ducts. 

“125.(b). Public exit halls in ho- 
tels, hospitals, institutions and sim- 
ilar occupancies and in multifamily 
houses shall not be used as ple- 
nums.” 

The Associated Factory Mutual 
Fire Insurance Cos., 184 High St., 
Boston 10, has prepared a free bul- 
letin (No. 8.24) on this subject of 
interest to engineers. It states: 

“Special exhaust systems for the 
removal of smoke would not be jus- 
tified in most instances. Smoke can 
be removed with reasonable effec- 
tiveness, however, by arranging the 
air conditioning system to vent 
smoke outdoors. This generally can 
be accomplished by arranging air 
supply louvers so that a maximum 


Heating, Piping & Air Conditioning, Februar) 


amount of fresh air wil] 
into the ventilating system 
charged into the fire area. t} 
ing smoke out through hin 
vers, which are usually in 
the outside walls of air co; 
buildings and which open 
increase of air pressure 
building. This may incr: 
rate of burning somewhat 
troducing currents of fresh 
the effect would not be muc 
ent than if windows and do 
opened to vent smoke. Vs 
necessary if fire is to be 
effectively 


‘In systems operating c 
ly without shutdown period 
controls arranged to start 
manually, it is reasonably 
omit fire dampers in fresh 
tribution ducts, and depe: 
the positive movement 
through these ducts in t 
direction to which fire 
smoke would normally trav 

The bulletin also contains 
es for the suggested arrang¢ 
air conditioning equipment 
dowless buildings 


Editor’s note—In comme) 
this subject, George W. B 
engineer of the National B 
Fire Underwriters, New Y 
says: 

“It is our feeling that 
matic operation of fans to 
smoke should be considered 
only in buildings that are p1 
with automatic sprinklers. It 
generally accepted that an) 
duction of fresh air for the 
of removing smoke will 
the fire, and unless prompt 
are provided for extinguishi 
a fire, it is sure to result 
creased fire damage, with ré 
increase in hazard to life 
automatic means are pro’ 
thus exhausting smoke, wi 
it is reasonable to have au 
sprinkler protection to auton 
ly control the fire 

“In the National Buildi: 
recommended by the N 
Board of Fire Underwrite! 
edition, the subject of win 
buildings is covered by a 
(in section 1702-1) 


ment 
buildings which do not have 
ified number and arrangem« 
doors or windows be protect 
automatic sprinklers.’ 
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and other land installa 
Ethan Allen Dennison 


was the architect for the 

tion; Dwight D. Kimball, with E 
B. J. Roos, associate, New York, w 
the consulting enginee! ind the 
Southern New England Co ! 
tion Co., Hartford, was the ene 


contractor 
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Air Conditioning Aids 


Biological Research 


I HAVE read with considerable in- 
terest E. E. Herbacek’s article in the 
January HPAC on the air condi- 
tioning installation at our nutrition 
laboratories. 

It seems to us that the article as 
written would be of interest pri- 
marily to engineers, and we believe 
it would be a splendid idea to add 
to this strictly technical article on 
air conditioning, a discussion of 
some of the problems that this in- 
Sstallation overcame as far as the 
biological research laboratory is 
concerned. 

It would seem to us that the bio- 
logical research part of this instal- 
lation should be stressed so that en- 
gineers will be alerted when pre- 
sented with a problem with similar 
earmarks. The nutrition laborato- 
ries are not an integral part of 
product control work but are pri- 
marily for nutrition research. Sec- 
ondly, we think the important prob- 
lems that have been solved by this 
installation would be found to apply 
generally, and with only minor 
modifications, to animal laborato- 
ries—whether the animals are rats, 
dogs, guinea pigs, mice, rabbits, 
monkeys or any other species that 
biologists use in medical and other 
biological research work. 

Our primary difficulties with air 
conditioning in previous nutrition 
laboratories were chiefly in two di- 
rections: (1) one large air diffuser 
was used instead of multiple air 
diffusers in each animal laboratory, 
and air circulation from this single 
source created too great air move- 
ment for the tolerance of animals 
susceptible to respiratory infec- 
tions; (2) fresh air supply was not 
sufficiently purified as regards 
noxious gases found generally in a 
factory or warehouse district. 

With our system as installed, we 
have achieved the following, which 
in our opinion meets the require- 
ments of biologists for proper air 
conditioning: 
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1) Drafts have been adequately 
reduced. 

2) Noxious gases are satisfactori- 
ly eliminated. 

3) Temperature and humidity 
controls are adequate to make pos- 
sible the conduct of experiments on 
a year ‘round basis in an essentially 
uniform environment (this is im- 
portant where such factors as 
growth are involved as experimental 
criteria.) 

4) Animal odors are sufficiently 
eliminated by the volume and rate 
of air flow and by the air filtering 
devices so that offices can be serv- 
iced from the same incoming air 
duct system as the animal labora- 
tories without spread of animal 
odors to the office quarters (impor- 
tant especially where economy of 
space arrangement requires non- 
laboratory people to be housed in 
close association with animal quar- 
ters.) 

5) Special care was given to out- 
side wall insulation. It is poor 
economy of space when the animal 
cages must be located from 5 to 6 ft 
in from the outside walls.—Dr. L. E. 
Boouer, biological research dept., 
General Mills, Inc., Minneapolis. 


CONTINUOUS PROCESS 
MAKES ICE 

A new continuous process for ice 
making that generates cakes with- 
out brine, ice cans, or labor, was 
described last month at the annual 
meeting of the American Society of 
Mechanical Engineers by John R. 
Watt, assistant professor of me- 
chanical engineering at the Univer- 
sity of Texas. In this method, a 
machine using direct expansion 
freezing cylinders extrudes hard 
white ice in continuous columns 
suitable for automatic severing into 
cakes. 

“The ‘incremental film’ principle 
allows ice formation of approxi- 
mately 10 lb per sq ft of freezing 
surface per hr at 5 F suction pres- 
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sure, or about 30 times great 
ice plant practice,” Mr. Watt 
“The pilot commercial 1 t 
chine has one moving part 
quires floor space 3 ft squ 
generates cakes 12 by 15 i: 
length. Operating costs 
The ice is suitable for raily 
truck icing, fisheries, dairie 
and air conditioning.” 


SUBMITS DATA ON 
COLUMN RADIATION 


Ow THE QUESTION of the 
pages in the December HP 
formation was requested by 
er on ratings for old colun 


ation. 


I submit herewith data al 


lines requested, 


which I ha 


with success for many yea! 


own heating work 


G.D.H 


Ratings of column radiators su! 


by “G.D.H.” 





Pattern 


Approx 


Catalog pe 


(No. of tubes) Depth, in. Height, in 


One column {'. 


Four column 10', 





Ratings of wall 
“¢.D.H.” 


radiators as given by 





Approximate 
Overall 
Dimensions, in 


13x17 
13 x 22 
13 x 29 


Radiat 
per sect 
Sq it 

> 


o] 





Ratings of horizontal pipe coil: 


vertical wall, in 


square feet of 


tion per linear foot of coil (not linear 


foot of pipe), as used by “G 





Pipe size lin 
One row 0.55 
Two rows 1.05 
Four rows 1.83 
Six rows 2.36 
Eight rows 2.71 
Ten rows 3.05 


Twelve rows 3.38 


1'4 in 


0.67 
1.30 
2.27 
2.92 
3.32 
3.78 
4.20 





— 
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Steam and other principal utility services are carried from the 
plate covers of which serve as snowfree 


concrete pipe trenches, the 


} 


oiler house to the 
paths during the winter months 





arious buildings in reinforced 


Convenience Features Laboratory Piping 


‘ 


Sn 


INCLAIR Refining Co.’s new re- 
earch and development laborato- 
ries at Harvey, Ill., illustrate a trend 
toward adoption of institutional 
is lines in the layout of indus- 
rial research centers. Nine build- 
with a total of 215,000 sq ft of 
space have been grouped in 
ne landscaped 20 acre block so 
the individual units can be 
doubled or trebled in size without 
*hing on each other or on 
‘loped sections of the 38 acre 


layout includes two large in- 
nected, three story, air con- 
d buildings for administra- 
d general research activities, 
six section pilot plant build- 
46,000 sq ft engine laboratory, 
aller structures for distilla- 
nd catalyst activity tests, 


Services Originating at Widely Separated Points 


Enter Each Room in Cempact Standard Groupings 


other research functions, and vari- 
ous services. 

The basic structural layout of the 
welded steel framework in the three 
story, U shaped main laboratory 
made it possible to enclose all col- 
umns in the corridor walls. The 
60-odd individual laboratories, ar- 
ranged across the base of the “U 
and in the two wings, are thus free 
of obstructions, to permit maximum 
flexibility in the work areas 

This arrangement of working 
areas also permitted installation of 
the required laboratory utility 
mains in a pipe tunnel around most 
of the perimeter of the building. In 
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the inside of the “U” (where offices 
storerooms, electrical control cen- 
ters, employee facilities, and an ele 
vator limited 
utilities are required and the tunnel 
was omitted 

Utility branch risers are carried 


are located) only 


in the space between the brick out 
er walls and the tile inner walls 
Removable steel panels at strategic 
points in the outer walls of each 
room provide ready access to the 
lines. The services include illumi 
nating gas, vacuum, compressed air 
refrigeration, steam, hot 
and cold water, deionized water 
and electric Although 


process 


current 
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these services originate at many 
widely separated points in the 
plant, they enter each room in com- 
pact standard groupings which 
Simplify the layout of laboratory 
equipment. These can be connected 
with a minimum of piping and wir- 
ing and entirely without overhead 
obstructions. Throughbolts were 
spaced at regular intervals in the 
laboratory walls for use in the in- 
stallation of equipment. 

A centrifugal refrigerating com- 
pressor of 600 ton total capacity, 
which serves air conditioning sys- 
tems in both the administration 
building and the main laboratory, 
is located on the first floor of the 
laboratory, along with the deionized 
water generator and the domestic 
hot water tank for the building. 


The supply of air from the gen- 
eral air conditioning system enters 
the individual rooms through grilles 
in window sills. Makeup air for the 
exhaust system is supplied through 
wall outlets when the exhaust fans 





over the laboratory hoods are in 
operation. 

Special safety features and de- 
vices installed throughout’ the 
building keep fire and explosion 
hazards to a minimum. The con- 
tinuous, forced circulation of air 
throughout the building and the 
use Of individually controlled ex- 
haust fans reduce the possibility of 


vapors collecting in dangerous 
quantities. Ring-pull showers 


throughout the halls can be used in 
case of an acid accident. 

Carbon dioxide systems protect 
equipment and personnel in the 
main laboratory. The five hazard 
areas of the laboratory are equipped 
with both manual and automatic 
fire protection systems. Six hose 
and reel stations, two on each floor, 
are also connected to the carbon 
dioxide system. 

Two 30,000 lb per hr oil fired boil- 
ers installed in a boiler house di- 
rectly adjacent to the general lab- 
oratory shops provide heat and 


laboratory process steam fo 
the buildings on the site, 
supplemented by a small 
marine boiler which was o: 
installed for temporary 
during the construction 
Fuel oil tanks for the boi 
above ground, directly beh 
boiler house. 

Steam and the other 
utility services are carried 
various buildings in reinfor 
crete pipe trenches of suffic 
to accommodate any possi 
pansion of the laboratory 
These are covered with ste: 
which serve as snowfree p: 
tween the buildings in ths 
months. 

The Austin Co. was the 
and builder. 


Laboratory utility services run in 4 pip: 
tunnel around most of the perimete 
of the main laboratory building. with 
branch risers carried in the sp be 
tween the brick outer walls and th 
tile inner walls. Removable stee! panel. 
in the walls of each room provid 
ready access to the piping 


{33424603 
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How to Heat LOW RENT HOUSING 


R scommenpations for design and 
onstruction of heating systems for 
low rent housing projects are given 
in a booklet entitled Maintenance 
Men Look at Housing Design, pub- 
lished by the National Association 

if Housing Officials 
For central heating, it is sug- 

: gested that: 

1) Irrespective of the location, a 
careful and practical economic 
analysis should be made to deter- 
mine the type of fuel and type of 
heating system to be used. This 
analysis should be based on prac- 
tice in the community and equip- 
ment and operations based on all 
local and national code require- 
ments. In housing communities 
with large, closely grouped apart- 
ment buildings, the central heating 
plant appears to be the most eco- 
nomical and practical system in use 





2) Distribution mains should be 
equipped with adequate sectionaliz- 
in alves for shutting off small 
sections of the system in order to 
simplify and expedite repairs 

Smoke breeching and stacks 
s sh 1 be sized or designed by 
engineering practices to suit 
capacities and operating con- 






ditions. The architectural aspect ot 
the buildings should not 
either the building location or the 
height of stacks 
4) Extreme care 
ercised in the specifications and d 


Should be ex 


signs for heating systems and dis- 
tribution systems. The necessity for 
keeping cost down is recognized but 
the lowest priced article is usually 
very expensive in the long run 

5) Circulating pumps on hot 
water heating systems where high 
static heads are required due to 
site topography should be installed 
in such a manner that the heat ex 
changers or boilers will be on the 
suction side of the pumps. This 


" 


arrangement will reduce excessive 
pressure on these vessels 

6) Pumps should be _ insulated 
from the building structure In 
addition, all supply and return lines 
to the pumps should be provided 
with flexible couplings to reduc¢ 
noise and vibration. Phase protec 
tion should be provided on all poly- 
phase motors 

7) Central heating systems should 
be well equipped with proved heat- 
ing control systems, with simple 
adequate metering and recording 
instruments, installed in dustproof 
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ibinets. Shutoll valve hould 
provided for all radiat I 
de ) SIDI¢ to ¢ i ‘ 
O Vaives II 1e D 
proviaea rr ¢ 
alve 
oO Va lit exXpa 
A d exp nslo ) a ) 
mains shnouiad | 
each end to provide adeq e vi 
tliatilol and ile VOrK 
ns Vaults and du 
be provided with positive d 
runne f tean d vate 
qaistribdut snould de ised a 
ty or project streets. Seriou 
deration should be ve t 
ise OI tunne all distribu 
nains, especia where e sid 
valk could be ised } 
inne 
9) Stean eta ‘ | 


pe a vacuum Lype 

10 Manhole lrame 
holes should be raised at least 3 
above the drive and should not be 
installed in location where f 
traffic prevail 

11) Fuel storage hould be de 
signed for a minimum of 10 da 
supply during peak heating load 

12) Forced warm air conve 
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radiation should be discontinued. 
Maintenance costs are too high. 

13) The practice of fitting boiler 
house equipment into inadequate 
basement spaces has made the op- 
eration and maintenance of boiler 
plants very difficult and expensive 
in some cases. 

14) Boiler rooms should be of 
ample size, well ventilated, as free 
from columns as possible and should 
contain showers, toilets, and locker 
facilities. 

15) Continuous flow, differential 
heating control systems are defi- 
nitely preferred. 

16) Steel coal bunkers for large 
plants should be lined on the inside 
with concrete to prevent erosion 
and corrosion. They should also be 
equipped with scales of sufficient 
capacity for weighing heavy truck 
loads of coal. 

For group heating, it is stated 

1) Small group heating systems 
are not in general economical and 
should not be considered unless 
justified by actual operating ex- 
perience of the type proposed or in 
operation in the same locality. If 
used, they should be tied together 
for economical summer operation. 
Group plants using solid fuels in 
many large cities are expensive to 
operate and maintain. 

2) In projects served by group 
plants for space heating, hot water 
storage heaters should be included 
in the boiler room for generating 
domestic hot water to supply the 
community laundries and dwelling 
units. Experience has demonstrated 
that this method of generating do- 
mestic hot water is more economical] 
and satisfactory than the use of an 
individual heater for each dwelling 
unit. 

3) Most items included with cen- 
tral plants are applicable to group 
plants also. 

As to tenant operated heating 
systems, it is stated that: 

1) Individual tenant operated 
heating units in many localities ap- 
pear to have lower operating costs 
than would be possible with any 
other equipment 

2) Gravity hot water systems in 
row houses and flats with full base- 
ments are preferred. All radiators 
should have shutoff valves and the 
system a positive drain to sewer. 

3) Coal storage should provide 
for a minimum of 2 tons stored in 
durable concrete or masonry storage 
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bins and so placed that lawns will 
not be cut up by servicing of bins. 

4) Heating units in utility rooms 
are too crowded for economical 
maintenance and the storage of 
tenant’s equipment in such rooms is 
difficult to control and presents a 
potential fire hazard. Storage space 
shouid be provided in a different 
location from that of the space 
heater and separated by a fireproof 
partition. 

5) All equipment using project- 
supplied fuel should have a limit- 
ing or fixed maximum type of ther- 
mostat. 

6) Forced warm air heating sys- 
tems seem to be fairly satisfactory 
from a heating standpoint. How- 
ever, the following conditions are 
observed: power requirements are 


fairly high; tenants use b] 
summer; motor repairs 
placements are high in son 
ects; without filters, red: 
costs are increased; if filt 
used, they should be of a « 
type and so located that 
can remove them and clea 
Some additional duct wor! 
cially returns, is necessa: 
more uniform distribution 
motor and fan bearings 
lubrication once a year wil 
maintenance costs. 

7) Chimneys must be de: 
accordance with sound eng 
practice and not for arch 
appearance. Where a ci 
space heater is used in con 
with a gas fired hot wate: 
an adequate flue must be | 


AUTOMATIC LIFT TRUCK AIDS DUCT ERECTION 


Art Lentz, maintenance foreman 
(standing at left in the accompany- 
ing picture), devised a quick meth- 
od of erecting the ductwork for the 
heating and ventilating equipment 
in the new hermetic compressor de- 
partment at the York Corp.’s 


Special platform for automatic lift truck simplifies installation of ducts 


~ 


Grantley plant. Instead of 
an extensive system of scaf 
he designed a movable 
platform which could be 
on an automatic lift truck 
12 tons of ductwork was 
jiffy. 
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the turbine generator units ; 


freeamae *¢ 4,2 t¢aenaw wf she 





Og Power tor 





equipment 


ler one oy] the 


nd 
foundations—the bottom of the 
motor driven condensate return 


, ’ 
cooler 


ee 


Gas Compressing 


Piping and Other Equipment at Hastings 


Station Painted in Color Dynamics Plan 


To PROVIDE a dependable source of 

‘trical power for vital compress- 
ing stations at Hastings, W. Va., the 
Hope Natural Gas Co 
ed installation of three new 
kw turbogenerators 
2400 volts on a three phase, 60 cycle 
‘ircuit. Installation of the 
tors and 


14 
duLaing 


has complet- 
1500 


operating a 


genera- 
construction of a new 
for them was the 
final steps in a three year, $25 mil- 
m expansion program scheduled 
be completed this year, the 50th 
anniversary of the company. 
Steam capacity at Hastings 
station has been increased from 
525,000 to 730,000 lb per hr by new 


ilar 


one of 


the 


New gas compressing equip- 
has been installed to replace 
juipment. Previously, the sta- 
supply, besides 

sources, was provided by two 

turbine generators. To in- 
ininterrupted and 
new added power require- 

the company decided to 
the station independent from 
r standpoint 

if the problems at the station 
at of water supply. Although 
fork of Fishing creek passes 

the property and was 

d to provide a pool, there 

a twofold problem: First, 


only power 


service 


a screening house had to be 
vided at the creek bank to 
leaves and debris in the water fron 
entering the condensers. Second 
the creek sometimes overflows it 
banks and floods the area, 


it necessary to waterproof the gen 


making 


erator Station up to the maximum 
flood stage of the creek 
The » oh nn for the . rat 
The site chosen for the generato! 


y occupied by a 


station was former] 
boiler house so the concrete founda- 
tions of the old boilers had to be 
blasted out before construction 
the station could begin 
Reinforced 
for each of the 
were built as independent structures 
founded on 6 in 1 pipe piles 
pointed and driven to rock and filled 


The pipes, capped by 


concrete foundation 


three generators 


steel 


with concrete 
square steel plates, extend into the 
mnerete. In 


all. there are 321 of the steel pile 


base of the foundation c 


supporting th renerators and 
building 


Steam Piped Overhead 
from Boiler House 
The 

are supplied with steam at 175 lb 

pressure piped overhead from th« 


mara’ 
generato 


turbines for each 


house approximately 100 ft 


The 


boiler 


away supply line is 10 in 
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Ww. OW. ARMSTRONG, engi- 
neer, power dept., Dravo 
Corp., Pittsburgh, describes 


briefly new power facilities for 
compressing stations of the 
Hope Natural Gas Co. at Hast- 
ings, W. Va... . The color 
dynamics system of painting is 
used, with piping, valve hand- 
wheels, etc. in “focal ivory” 
branch lines are 8 in., and individua 
feed lines for the turbines are 6 
bleeder 


connection oO! 


There is a 











each turbine with a regulator valve 


to maintain 10 lb pressure in the 
low pressure steam 
ing to the boiler house. Unit 


r Station art 


ers tor the generat 
supplied from the 10 lb system 

Metal clad 
the operating floor control the gen- 
and exciters and c 
distribution breakers for 
2400 volt and 480 volt power circuits 
The 480 volt power is obtained fron 
two 1200 kva, three phase, 60 cycle 


air cooled transformers in the base 


erators mntal 


outgoin 


Each of the 
‘ondensers is supplied with wate: 
through two 10 


circulating water header. Cir 


2500 sq ft surfac: 
in. risers from 
16 in 
culating water pumps are 3000 gpn 


Q° 


System return- 


switchgear units on 
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Piping access walkway, with turbine driven circulating pumps and steam piping 
at right and ends of the condensers and circulating water piping at left 


each and discharge into the header, 
permitting any pump to service any 
condenser 


12 In. Water Line 

for Emergency Use 

The water screening house built 
in a sheet steel pile cofferdam is 
22 ft x 28 ft with two traveling 
water screens each 4% ft wide. A 36 
in. concrete pipe underground car- 
ries water 62 ft to the deep well 
alongside the generator building 
where suctions for the pumps are 
located. For emergency use, if the 
creek should dry up, there is a 12 
in. water line running to the Hast- 
ings plant from the Ohio river at 
New Martinsville, W. Va 

The generator building, 78 x 44 ft, 
is of rigid frame construction with 
brick facing and glazed tile interior 
up to the second floor window sills 
with asbestos-cement board siding 
above. The roofing is of asbestos- 
cement board and a continuous 6 
in. roof ventilator is provided. The 
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entire structure is waterproofed up 
to elevation 725 ft, the level of the 
main entrance door. All construc- 
tion joints have copper stops and 
bitumastic expansion filler; this is 
because the high water mark of the 
nearby creek is elevation 723 ft 
Normal pool elevation is 714 ft while 
the natural ground line is 721} ft 

The building is designed so that 
it can be extended and a fourth 
turbogenerator installed, if needed 
at a later date. The operating floor 
level is at elevation 740 ft, or 17 ft 
above the high water level of the 
creek. In the basement, a sump 
pump has been installed to remove 
flood water 


Painted in “Color 
Dynamics™ System 


The entire structure has been 
painted in accordance with the 
“color dynamics system.” The oper- 
ating room ceiling, walls down to 
the tile, and sash are cascade blue; 


the turbine generator unit 
green; the tops of the 
foundations are tile red 
the quarry tile floor, and t 
rails, steam pipes, and val\ 
are focal ivory. The bass 
and ceiling are ivory: 
generator foundations,ca 
equipment is vista gree: 
focal ivory and green, 
tile red. The exterior d 
sash are white 

An added touch is the 
landscaping around the st 

The Hastings station 
est in Hope’s system. F: 
gas is pumped to Ohio, Pt 
nia, New York, and othe: 


BIOLOGICAL PROCESSES 
AT LOW TEMPERATURE 

Scientists are unravelli 
teries of chemical substa 
portant to biological pri 
studying them at extren 
temperatures which ss]! 
molecular motion. A low 
ture research project condu 
der a grant from the A 
Cancer Society was desc! 
Dr. John R. Loofbourow 
of biophysics at Massachus: 
stitute of Technology, be 
33rd annual meeting of 
Society of America 


New Light on 

Cell Growth 

By reducing chemical ¢ 
to a temperature near abs 
details of complex molecult 
to unobservable can be s 
spectroscopic methods, he 


; 


research throws new light 
division and growth and 
substances affecting livin 
isms, he said, and it there! 
to a better understanding 
processes that take place 

systems, both in normal fu 
and disease 


CHICAGO STOKER 
INSTALLATIONS UP 

Installations of commer 
industrial sizes of underfeed 
for the first nine months 
in Chicago totalled 1213 uni 
pared with 890 for the like 
in 1947, according to a com} 
prepared by the Midwest 
Association from permit rep 
sued monthly by the Chica 
partment of smoke inspect 
abatement 
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Informal comment on 
heating, piping, and air 
conditioning matters is 
given in this regular fea- 
ture by Samuel R. Lewis, 
consulting mechanical en- 
gineer, member HPAC’s 
hoard of consulting and 


contributing editors 


hia 








Practical Pointers on Use of 


Heating, Conditioning Control 


Mr. Lewis sheds some tears here for the “underdog” 


automatic temperature 


control subcoritractor who 


tried to apply control in two cases where it just 


couldn't work. One job is the heating system for a 


good sized general office, the plant comprising two 


10 section cast iron warm air furnaces. each section 


with its own gas burner and pilot flame. The other is 


a cooling installation for a general office. where 


the consulting 


engineer 


vielded to the owner's 


attempt to reduce the cost for a refrigerated system 


I HAVE A good deal of sympathy for 
the underdog, running back to my 
own little gentle collie friend with 
his throat in the jaws of a big 
Labrador retriever who weighed 
twice as much as he did. The pres- 
ent recipient of my sympathy, how- 
ever, is the “underdog” 
who installs an attempt at auto- 
matic temperature regulation in a 
plant that cannot be controlled 

The poor little collie couldn't talk 
(of course he yelled)—but the poor 
subcontractor for the 
temperature control in the follow- 
ing cases didn’t have enough in- 
testinal fortitude even to yell 

A consulting engineer designed a 
gas burning, all-indirect, heating 
system for a good sized general 
office. 

He provided two 10 section cast 
iron warm air furnaces. The vari- 
ous sections each have an inde- 
pendent gas burner and pilot flame. 
A supply fan draws air in from out- 
doors, mixes it with a portion ol 
recirculated air, and 
around the furnaces and into a 
plenum chamber above the fur- 
naces. From this chamber many in- 
dividual air ducts run to separate 
rooms or zones in the office build- 
ing. 

In each duct there is a throttling 
damper responding to a thermostat 
in the respective zone. An outdoor 
thermostat attempts to open seri- 
ally the 10 normally closed gas sup- 


contractor 


automatic 


forces lit 
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ply valves to the 10 furnace secti 
heating section by section as the 
weather becomes colder. The ind 
thermostats attempt to preven! 
overheating—as on the sunny sid 
or as rooms are overcrowded—b' 
reducing the volume of air deliv 
ered through the duct to the too 
warm area. The supply fan runs at 
constant speed and no automatica 
ly controlled bypass damper is pri 
vided around the furnaces 

It is, of course, desirable that th 
furnaces be on the pressure side of 
the supply fan, so that air leakags 
will be inward through th« 
the furnaces; with the furnaces on 
the suction side of the fan, ther 
might be contamination of the air 
by the products of combustion 


The Theory 

Doesn't Pan Out 

The air in the plenum chamber 
above the furnaces theoretically will 
be at some optimum temperature 
such as would carry enough heat to 
e when 
the damper in the duct leading t 
that zone is fully open. The theor: 


serve the coldest room or zon 


becaust 
unheated air passes over the fur 


doesn’t pan out, howeve1 


nace sections that are not burning 
gas, and the result is a stratified 
conglomeration of air in the plenun 
chamber, with very cool air goin 
to some zones while very hot ai! 
goes to other zones. If several 

the zone dampers are throttled or 
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closed, the air pressure in the ple- 
num chamber increases, due to the 
constant speed fan, and air roars 
and whistles through the dampers 
that remain open. 

The underdog in this important 
project, a contractor for automatic 
temperature control, was afraid to 
refuse to tackle the job or to criti- 
cize its design. The building was 
built and the plant was completed. 
The yelling was done by the occu- 
pants and it eclipsed the calls for 
help from the little collie in the 
jaws of the big Labrador. 


The engineer who designed the 
plant spent all the compensation he 
received from the owner (and 
more) in trying to make the work 
acceptable. The automatic regula- 
tion contractor also contributed 
more than he expected to be paid— 
all because he failed to refuse to 
undertake an impracticable con- 
tract. 


Yields to Owner’s 

Attempt to Cut Corners 

In another case, a competent and 
reputable consulting engineer who 
designed an acceptable steam heat- 
ing plant for a large general office 
yielded to the owner’s attempt to 
reduce the investment cost for a 
refrigerated cooling system. 

The plant as installed is a failure 
and has caused the contractor for 
automatic temperature control 
more pain than that inflicted on 
the collie by the Labrador. And all 
because no protest was lodged 
against an incompetent design. 


In this case, the original owner 
now plays the harp, the friend who 
designed the cooling system is miss- 
ing, and so the plant has become a 
friendless orphan. 

The supply fan can pull back 
some of the air for recirculation, 
but there is no automatic or even 
ostensible manual control of the re- 
lation between outside air and re- 
circulated air supply. There is no 
exhaust fan nor is there even a hole 
in the return air duct to permit es- 
cape to outdoors of the excess air 
when increasing volumes of outside 
air are taken in. 

The .supply fan discharges 
through a steam heating coil with- 
out any face or bypass dampers, 
then through a direct expansion 
evaporator; then, at one tempera- 
ture only, it blows through long 
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ducts to many rooms in a building 
that has both west and north and 
east and south exposures. 


No Zoning of 

Air Temperature 

There is no means of zoning the 
air delivery temperature except by 
a gentleman on a ladder, who may 
play with a damper in each of 20 
ceiling grilles—and who, of course, 
never does so play! He is too busy, 
and anyway he can’t adjust an in- 
visible damper that may require re- 
adjustment several times each day 
as the sun looks in from a different 
direction. 

A crowning glory of this job is an 
attempt to use the steam heating 
coils, designed for winter, as pre- 


cooling coils with city wate, 
through them in summer o 
to the too-small condense 
half-big-enough refrigerat; 
pressor. 

Occasionally, the janitor 
confused as to the very con 
valve manipulation and fi 
rather distant boilers a) 
room with city water sent b 
flow through the winter st« 
ply piping. 

I own no stock in any 
that furnishes equipment 
specify. If I did own stoc} 
underdog automatic tem 
regulation concern that to: 
control contracts in these | 
ill jobs that I am presently 
ing, I think I'd sell it! 


Pipe Line Progress 


During the next few years, about 
50,000 miles of pipe line will be laid 
for transmission of natural gas and 
petroleum crudes and products, ac- 
cording to the Industrial Bulletin of 
Arthur D. Little, Inc. The largest 
proportion, or about 19,000 miles of 
pipe, will be for natural gas within 
the United States; the next largest 
use will be for foreign crudes, using 
slightly more pipe than domestic 
crudes. The recent annual pipe 
line review of the Oil and Gas Jour- 
nal features this high level of activ- 
ity, as well as some technical inno- 
vations. 

Natural gas transmission in the 
United States has become more im- 
portant with a gradual shift in our 
fuel economy over the past several 
years. Because of its improving 
competitive position, use of natural 
gas has expanded much more rap- 
idly than that of either oil or coal. 
Peak demand cannot yet be met in 
winter, despite transmission of more 
natural gas than ever before. Many 
eastern utility companies hope to 
mix their manufactured gas with 
natural gas, with its higher heat 
value, to serve more customers 
through existing mains, now taxed 
to the limit. 

Almost 70,000 miles of pipe are 
now used to carry natural gas. 
Greatest demand is in the north- 
east, where population is greatest, 
while the natural gas producing 
areas are the midwest, south, and 
southwest. The Big and Little Inch 
pipe lines, converted for natural gas, 
now have a capacity for 500 million 
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cubic feet a day, with an ey 
program expected to raise 
to over 900 million cubic 
recently authorized pipe lin: 
Mercedes, Texas, to New Y Cit 
will have a daily capacity 
325 million cubic feet. It wil! 
largest single pipe line proj« 
undertaken, with over 180 
of pipe. Another integrated 
gram for more lines to con: 
southwest and south with th: 
east, including New England 
pected to have a daily cap 
over a billion cubic feet 
Although lines for crud 
petroleum products do not 
for as much mileage as natu! 
they are important to our fu 
nomy. Approximately 5000 n 
domestic crude lines are planned 
with another 1000 miles for prod 
lines; about 2500 miles are n 
der construction. Much of thi 
connect west coast refineri¢ 
large oil producing centers 
southwest, since no lines exis! the 
today. Other projects will supp 
ment existing lines to refine 
the oil centers, and increast 
crude oil capacity flowing 
refining areas of the midwe 
east. 
Because the United States 
a net oil importing country, a 
middle east has over ha! 
world’s total reserves, a 
effort is underway to make (thes 
vast oil supplies accessible t rid 
markets. Projects in South A 
and Canada also total consid 
pipe line mileage. 




















QUESTION 


OF THE 
MONTH 


YOU ARE invited to sub- 
mit a heating, piping, or 
air conditioning question 
for publication here. You 
are also invited to submit 
answers to previously- 
published questions from 
others. Those published 
are paid for at regular 
rates. Address the Editor, 
Heating, Piping & Air 
Conditioning, 6 N. Mich- 


igan Ave., Chieago 2, Ill. 








| wrormation on ratings of old style 
column type, cast iron radiators 
or some method of determining 
their ratings—was requested by 
“R.L.B.”, member of a firm of archi- 
tects and engineers, in a question 
published in the December HPAC 
“In remodelling work,” he wrote 
“we frequently come in contact with 
many variations of such radiators 
for which we need to know the 
square foot radiation rating, and 
we are hard put to determine this 

Readers of HPAC have been most 
generous in sending in answers to 
this question. Some of the figures 
submitted are published here, and 
it is hoped to publish more of the 
data if space is available in future 
issues.—EpD 


HAS SCRAP BOOK 
OF OLD RATINGS 


R EFERRING TO the request ol 
‘R.L.B.” in the December issue for 
information about old style radia- 
tors, many years ago I started a 
scrap book in which I posted pic- 
tures of all the radiators I could 
find together with their ratings for 
the same purpose that he wants 
them. 

This book covers cast iron, pressed 
steel, and pipe radiators, and all 
the old style indirect cast iron ra- 
diators of large and small manu- 
facturers. It goes back to the old 
“Whittier” and “Reed” radiators 
the “Bundy” loop radiator, and the 
Walworth” and “Nason” pipe radi- 


ators 
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Readers Flooding Us With 
Ratings for Old Radiators 


{ REQUEST from “R.L.B.” for data on ratings of old style 
radiators published in our December issue has met with an 
unusual and much-appreciated response from HPAC’s read- 
ers, for a great deal of material has been forwarded in reply 
to this question. Some of it is published here. Do you want 
more data on ratings? If the demand is large, we'll try to find 


space in future issues for as much of the data as possible 


It consists of approximately 100 
pages, 6 x 94 in. I would be glad 
to have photostat copies of any or 
all these pages made for “R.L.B.”, or 
any other reader, giving pictures of 
the radiators, manufacturer's name, 
and ratings, if he will tell me what 
he wants 

Generally speaking, however, the 
single column radiators which look 
like narrow two column radiators 
were rated by most manufacturers 
at 3 sq ft for 38 in., 2% sq ft for 32 
in., 2 sq ft for 26 in., 1% sq ft for 
23 in., and 1% sq ft for 20 in. Some 
rated them 


‘ 


few manufacturers 
slightly higher 

Most two column radiators wer 
rated at 5 sq ft for 45 in., 4 sq ft for 
38 in., 345 sq ft for 32 in., 2% sq ft 
for 26 in., 24s 


sq ft for 23 in., and 2 
sq ft for 20 in 


Most three column radiators were 
rated 6 sq ft for 45 in, 5 sq ft for 38 
in., 44% sq ft for 32 in., 354 sq ft for 
26 in., 3 sq ft for 22 in., and 214 sq ft 
for 18 in. “Richmond,” “Princess” 
and “Imperial,” Corinth,” and 
“Minnesota” radiators are the ex- 
ceptions. They were rated some 
what higher 

Four column radiators were rated 
10 sq ft for 45 in., 8 sq ft for 38 in 
615 sq ft for 32 in., 5 sq ft for 26 in 
4 sq ft for 22 in., and 3 sq ft for 18 
in. A few were rated slightly lower 

Five and six column and flue 
type radiators varied so widely, no 
averages can be arrived at. The 


t the 


make must be known to ge 
ratings 


Wall radiators also varied so 








much in style and shape that an 
average rating would be hard to de- 
termine. Of the conventional type, 
those approximately 27 to 29 in. by 
13 to 14 in. were rated at 9 sq ft; 
22 in. by 14 in. at 7 sq ft; and 14 in. 
by 14 in., 5 sq ft. 

These are all taken from my col- 
lection, which I must admit is 
probably far from complete. If any 
reader has data on very old radia- 
tors (such as the old steel or cast 
iron panels which were approxi- 
mately 3 ft x 4 ft) I would appre- 
ciate hearing from him.—R.T.K. 


MULTIPLIER FACTORS 
SUPPLEMENT RATINGS 


ly RESPONSE to the request from 
“R.L.B.” in the December issue, with 
reference to information on ratings 
of old style, column type, cast iron 
radiators, I am pleased to submit 
the accompanying tables and mis- 
cellaneous data. 

The tables and data have been 
obtained by me over a period of 14 
years from old catalogs, text books, 
and data books published prior to 
the year 1925. 

All of the ratings have thoroughly 
checked by means of actual use in 
the field on conversion jobs and re- 
modelling work, in buildings of all 
classifications, with either steam, 
gravity hot water, or forced hot 
water as the heating medium. 

Table 1 is self explanatory with 


STR ee a 
Shielded 
Lh) he 290 


(lal) Med 
Ma/tip’ + 069 


Qpen Recess 
Multiplier O85 


Full Enclosure 
Grille Top & Bottom 
Multiplier 270 
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ven in tables, B number of sectior ; 
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imns, and the 


below the radiator heights 


Table 2 has reference to radiators 


in the five and six column group 
ind the solid type. Heights range 
from 12 to 38 in. with ratings listed 


er section 


Table 3 provides the multipli 


4} 
be used in determining net 
radiators are 


The sketches 


painted 


lilustrate 


s of enclosures used for the old 
radiation and beneath each is 
equired multiplier ( iry to 
rmine the net EDR R.C.S 
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the existing old installation, for 
the job might have been put in by 
a contractor for whom I worked 
about a quarter of a century a 
That gentleman never worried 
adout what is now understood 


specifications until the job 
he had estimated ac 
system by 


which 
‘cording to the 
which he also picked 


track was 


such happy day 


winners at the race 
awarded him. One 
he yanked me out from behind m 
desk where I was “figgerin’ out the 
radiation” and 


found 


shortly after I 
myself 


through the 


rushing behind him 


building in 


question 


trying to get on paper hirty 
live, twenty forty-two twenty) 
eight, etc square feet, etc etc 
How it was done, I shall neve 
know; perhaps by counting th 
number of steps it took him to hop 
from the door of one room to tha 
of the other. As he slammed the 
front door, I heard the fateful 
words “If you get ‘em all into the 


O.K 


‘ight rooms, it'll be 


While such goings on _ pertain 
nore or less to the small! job, as fai 
as the better and larger buildings 


were concerned, most such work was 


supervised in the old days by a field 


engineer of the manufacturer wh 
furnished the boiler and or the 
equipment making “the system 
These jobs were frequently exce] 
lent 


Recently, I had occasion to co 
vert to automatic firing such an old 
installation. After fitting the radi 
ators with new thermostatic trap 
and installing a new boile1 d coi 


densate 1 
been determined at 4 gph, I decided 


to run 


receiver, OU Input Ni 


sort -oOl a test bDelor¢ 


some 
installing the burner and especially 
With 


temperature around 60 at 


the combustion chamber the 


outside 


the time and the building vacant 
I stuck a torch under the boiler, 
such as used by roofers for heating 
a tar kettle and firing maybe 2 gph 
of kerosene. This evenly heated a 

the radiation the building, with 
the remotest radiators getting warm 
as soon as those nearest the boiler 


did 
all rooms 
radiation, 
should be contemplated by any man 


After about an hour and a half 
were 70 to 72 deg. Such 


not to speak of the piping 


with the greatest respect 


ordinary 


In the job the 


nowever 


mere assumption that the 


System 


must have been found generally 
itisfactory in the past because no 
February 1949 





frozen bodies were discovered 


premises will lead to pitfalls. Ma 

of the old occupant ne in leeill 

much warmer at the mere thou 

) lavin o go dovw i ( 
al They also dressed é 

than their spoiled descenda 

if the radiation heated uneve! 


they did not believe the simple exe! 


‘ise of turning on and off a radial 
ere or there too ren ] 

Where there is found old va 
ter radiation in an existing build 
ing, the fact that moder yract 
involves much higher boiler wat 
temperatures should no ye é 
looked, since this cut d 
tion down to the size of steam 
liation 

Therefore et tl Y Vii ( il 
yreathe for the eatin bu f 
yrowse among the intere j r 
if the dim past, il ed. Bu 
whe comes to new worl 

ir's¢ This has never been pro} 
rly done before and start f1 

ratcn, leaving pre ipatio 
those old radiators to the inkma 


Ww. O 


WHAT'S BEEN EXPERIENCE 
WITH CONTROL OF ODORS? 


) ou are invited to answel 


the follou ing from 
“SECS” Suitable comment on 
this matter u ill he published 


and paid for at regular 


question 


rates 
(with additional payment for 
skete hes ). Address The Editor 
Heating, Piping & Air Condi 
tioning, 6 N. Michigan Ave.. 
Chicago 2. 

“I am interested in any in 
formation that readers of 
HPAC might be willing to fu 
nish based on their own expert- 
ences with control of odors in 
air conditioned buildings. par- 
ticularly stores. 

“As | 


are several 


there 
tech 
niques available lor odor con 


understand it. 
methods o1 


trel, and | wonder which ones 
have Any 


comment reflecting actual ex 


proved feasible. 


perience along these lines 


would certainly be helpful to 
me, as we are investigating the 
matter in connection with out 


own buildings.” —S.E.C, 





INDUSTRY LEADERS PREDICT BUSY 199 


Year End Statements Optimistic 


PREDICTS EXPANDING 
ELECTRONIC CONTROL USE 

Expanding use of electronic con- 
trol devices for the home and fac- 
tory was forecast in a special year 
end statement by Harold W. Sweatt, 
president of the Minneapolis-Hon- 
eywell Regulator Co. 

Most of the electronic controls 
have been developed since the war 
and already are meeting ready ac- 
ceptance in the home and industry 
alike so that further production in- 
creases can be expected in the com- 
ing year, he said. 

‘Meanwhile, the outlook for ihe 
control industry as a whole con- 
tinues to reflect the high national 
rate of construction, and the grow- 
ing tendency of industry and the 
home owner alike to transier to 
automatic operation many opera- 
tions formerly done manually,” Mr. 
Sweatt said. 

The air conditioning industry, he 
continued, completed the biggest 
year in its history during 1948. In 
part responsible for this achieve- 
ment was the high rate of construc- 
tion of such structures as theaters, 
stores, schools, and hospitals. In 
addition, however, Mr. Sweatt cited 
the growing use of air conditioning 
for such industrial processes as 
textile manufacture, precision elec- 
trical components, and high grade 
papers. He referred to a recently 
completed eastern factory wherein 
rigidly controlled air conditioning 
is depended upon to eliminate dust 
and avoid equipment damage which 
would result from the slightest 
trace of perspiration from a work- 
er’s hands. The air conditioning oi 
this plant requires almost four 
miles of ducts, and it processes 
three-quarters of a million cubic 
feet of air a minute. 

The industrial control makers 
likewise have completed the big- 
gest year in their history, he said, 
and look forward to continued high 
production rates. 

Several new electronic heating 
and air conditioning control sys- 
tems were put on the market for 
the first time last year and are ex- 


100 


pected to be sold in considerable 
volume during 1949, he said. Among 
these is a new control system for 
air conditioning which is 100 times 
more sensitive than previous 
means, contains no moving parts in 
its thermostats, and simplifies in- 
stallation. 


OIL BURNER SALES 
WILL TOP ‘48 FIGURE 

Sales of power driven oil burner 
equipment for 1949 should be ap- 
proximately 550,000 to 600,000, a 
substantial increase over the quan- 
tity sold in 1948, according to R. S. 
Bohn, president of the Oil-Heat In- 
stitute of America. 

Sales in 1948 did not meet the 
1947 figure because of “scare” head- 
lines about oil and certain material 
shortages, which were responsible 
for retarding sales in the early part 
of 1948. However, when this “short- 
age” talk was stopped, the sales 
curve showed a steady upward 
trend during the latter months of 
the year, Mr. Bohn said last month. 


WHAT ABOUT FUTURE 
CONSTRUCTION COSTS? 

Contractors throughout the coun- 
try have been giving concentrated 
thought to the question of future 
construction costs. Through the 
Associated General Contractors, 
they have adopted statements to 
inform the public on this subject. 
In substance, this is what they have 
said: 

1) In an economy subjected to 
the inflationary pressures of World 
War II construction costs generally 
cannot return to levels prevailing 
before the war unless the nation 
suffers an economic catastrophe. 

2) The public should not be led 
to believe that there will be quick 
or drastic reductions in construc- 
tion costs. 

3) Reductions will come through 
the elimination of business uncer- 
tainties, increased productivity of 
workmen, increased efficiency of 
management, improved design, de- 
velopment of more efficient meth- 
ods of construction, and other fac- 


tors. These will come ab 
the changes will be gradu: 

There are indications 
struction costs are tendin; 
off and stabilize. Many oth 
in our economy are levelin 
and are at or near the pric: 
have been prevailing recen 
same is true in construct 
cording to Dwight W. Wi: 
president of the AGC. 

“If you wish to predict t 
of construction costs, you 
be far wrong, probably, if 
mate that they will follow t 
general trend as the price 
economy as a whole,” he 


COPPER TUBE IN WIDE 
DEMAND FOR HEATING 


Whether or not there wi 
sufficient supply of copper, zi 
lead in 1949 to meet the 
ments of the brass mills, wi! 
and other copper consumins 
tries will largely depend on 


lowing three factors, accord 


T. E. Veltfort, manager of 
per & Brass Research Asso 
1) The amount of these 
metals that the governme 
stockpile in the defense pr 
2) The labor situation 
mines, mills, and in transpo 
pacity production will be ne 

to meet current demand 

3) The quantity of thes« 
which can be _ imported 
abroad, and in turn, the shi 
which will have to be made 
on account of the Europea! 
ery program. 

Even though there are 
disturbances in the copper 
during the year and they 
erated at capacity, they can) 
ply enough copper to meet d 
requirements. It is genera 
lieved that 1949 will be one 


tinued prosperity in our ¢ 


If this turns out to be true 


mand for copper may wel! 


1,400,000 tons. The mines 
United States cannot produ 


a tonnage so it will be neces 


import the red metal fr 


Heating, Piping & Air Conditioning, Februa 



























and South American 
enerally operated by com- 


mint 

a ic in the United States, he said 

The yount of secondary metal 

scl will also play an important 
meeting demand 

C r tube is in great demand 

! and cold water lines, vent, 


soil i waste lines, and for radiant 
eating. Some manufacturers of 
DI tube have since the end oi 
he t war almost doubled capac- 
ty t demand has exceeded out- 
largely to the use of copper 

tube for radiant heating in all types 
dings. This product is being 

immed out at more than four times 
Mr. Veltfort 


ewar average, 


GOOD AIR CONDITIONING 
YEAR EXPECTED 


The air conditioning industry as 
le has every reason to expect 

od 1949, pro- 
iding there is no major upheaval 


year in always 
domestic economy. However 
it may of the 
reasons for this expectation 
return more normal com- 
ve conditions throughout busi- 
renerally, according to Cloud 


lrange seem, one 
ol 


PSS 


Wampler, president of Carrier Corp 


As 
air conditioning 


ompetition increases, the use 
becomes in- 
singly necessary 
ving industrial 
more 


as a tool for 
products and 
customers 
In fact, the 


such equipment 


ttracting in com- 
market- 


contrast 


he says 
in 


’ 


lier days when it was usually 


sidered a luxury—now is based 
upon the profit motive of 
puver. 
Within the air conditioning in- 
istry itself a more nearly normal 


il pattern already has been 
tablished. Pipe being 
led on some of the lighter product 

ind this in itself spells a re- 

to usual competitive condi- 

Mr. Wampler states 
The business 


lines are 


volume of Carrier 
n fiscal 1948 was the highest 
istory, and current bookings 


business are satisfactory 

W no forecast has been made 

r last half of 1949, present 

li ms are that good business 

vail at least during the first 

SIX mths, according to Mr. 

Wai r. However, Carrier along 

Wl iny other corporations has 
be 





mpered by critical 
various materials 


short- 
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AIR CONDITIONING 
OUTLOOK ENCOURAGING 


At two separate meetings recen 
ly, Worthington Pump and Machin 
ery Corp. officials told distributors 


that air conditioning and refrigera 


tion products have stepped from 
the luxury group to the essential 

In speaking of the future of the 
industry, M. M. Lawler, manager olf 
the air conditioning and refrigera- 
tion division, said that “‘we have 


hardly scratched the surface of the 
applications and markets availabl 

Thousands of chemical and phar- 
maceutical must 
controlled temperature and humid- 
ity conditions as they move through 


products 


the various phases of manufacture 
and Mining and metal 
working, autos and aircraft, paper- 
making and printing 
and communication 
photographic 


storage 


transporta- 
tion clothing 

materials, 
and 


ment are only a few 


precision 
instruments, electronic equip- 
of the broad 
industry classifications dependent, 
in varying degrees, on refrigeration 
and air conditioning 

William F 
manager charge of 
tioning and 
tor sales, pointed to a 
1940 
for air conditioning and 
tion equipment,’ said, “has e 
panded ir leaps and bounds in tl 
last five years 


Bishop 


assistant 


in air condi- 


refrigeration distribu- 


400 
The 


percent 


increase since marke 
retrigera- 


hea 
iit 


Employment in the 
industry has increased 63 


percen 


Since 1937. Factory billings in 1940 
were approximately $50 million 


Factory billings for 1948 were ap- 


proximately $220 million—an in- 
crease of over 400 percent 

“This market will continue t 
expand,” Mr. Bishop continued. “In 


addition to the normal program of 
new construction and expanded fa- 
cilities in all fields requiring the 
usual applications, there are many 


a 
5% 





1949 


have 


new and essential applicati 

ing devised daily. No other 

try has such a promish 
nas so mal pol 

ers in every comme i a 


DEMAND FOR 


CONVECTORS CONTINUES 


Continued 


nonterrous 


ew and modernize 


ments 


months of 


half to 


orders in the industry 


short steel supply 


consumer dt 
convector rad 
d | f 
schools, ho pilal 
al buildings wa efi 
shipme! ft 412,019 
units i f 
1948. A tw i 
three mont! 
iS i { 


Was reporv 


L. D. Mandell, president of the 


vector 


at the ye 


ar’s end 


“The outlook fo 


ag 


industry’s ability to 


stee] 
Mr. 

mand is 
rapidly as 


dustry 


buil 


government 


to meet 


Mandell 


} 
i 


produc 


said 


stron 4 


ding 


operated in 


upport 


Manufacture! Associ 


1949 i 


ing, depending entirely upon 


secure ffi 

‘Llon dema 
Co { 

d w 

ro Th 
1948 w 


through allocation \\ 
substantial aid Le 
months of 1947. Despite t 
cap, shipments in 1948 were 
31,909 units behin d the re rd 
months tota 443,92 
achieved in 1947 
SEES MORE 
HEATING SALES 

Sales | automat 
equipment in 1949 will 
the peak set in 1947, but vw 
considerably better than 1948 
Shipley, president of York-S) 
Inc., York, Pa., believe 

The year just completed 
tough one because of the 
age scare which ered | 
industry during _ the fir 
months,” Mr. Shipley « 

but sales returned t ood 
during the last ha 

In the industrial field 
Shipley believes that sale ; 
crease greatly “becaust 
erating economies v t | 
aged steam generato whi 
bine the boiler and burne 
unit.” These enerator Y 
with oil or gas or ymb 


the two 








Pressure Vessel Head 
Theory Perfected 


Recent developments in pressure 
vessel head stress theory, together 
with stress computations now under 
way, are being verified by strain 
measurements on pressurized ves- 
sels and ultimately the net result 
will consist of tables and curves 
which will provide a better under- 
standing of pressure vessel design, 
according to W. R. Burrows, assist- 
ant chief engineer, Whiting refin- 
ery, Standard Oil Co. (Indiana), in 
a recent talk before the American 
Society of Mechanical Engineers 
Chicago section junior group. 

As chairman of the design divi- 
sion of the pressure vessel research 
committee of the Welding Research 
Council, Mr. Burrows has been in- 
strumental in perfecting the theory 
of pressure vessel heads in the elas- 
tic range. In his talk, which was 
confined to the juncture problem. 
he stressed the intermediate char- 
acter of the theoretical work and 
stated that it represents the ar- 
ranging of basic theory in a form 
Suitable for computing values. 

He pointed out that basic pres- 
sure vessel theory had its rise in the 
work on shells of Mlle. Sophie Ger- 
main in France at the beginning of 
the 19th century and was brought 
to its present form by Augustus 
Love at Oxford, about 100 years 
later. Its application was advanced 
by Hans Reissner in Germany, by 
Ernst Meissner in Switzerland, and 
by others. 

The Love-Meissner theory, he 
said, accurately applies to cylinders 
and these cylinder solutions have 
been used to approximate other 
head shapes because of the mathe- 
matical simplicity although the re- 
sults have not been very successful, 
except for the case of the cone. He 
reported that a better understand- 
ing of the theory now makes its 
use possible, in spite of the mathe- 
matical complexity, for all common 
pressure vessel head shapes—in lieu 
of resorting to approximations 
based on the easier but 7@SS aecu- 
rate method of equivalent cylinders. 

Mr. Burrows defined the juncture 
problem as the very specific prob- 
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lem of the stress disturbance at the 
head juncture due to the inequality 
of the natural, radial internal pres- 
sure deformations of the head and 
of the cylinder being forced into 
equality by their rigid attachment 
to each other. This stress disturb- 
ance is local in character, damps 
out as the distance from the junc- 
ture increases, and is superimposed 
on the normal stress system. 

After mentioning commonly used 
head shapes, such as spherical, el- 
lipsoidal, conical, toriconical, tori- 
spherical, and the flat head, he 
summarized the problem by saying 
that the design engineer must have 
accurate data (for any point in the 
head or at the shell and head junc- 
ture) on stresses due to axial ten- 
sion, axial moment, circumferential 
tension, circumferential moment, 


and shear. He then outlin 
mathematical procedures 
and discussed the restrictive 
tions under which solutions 
made. In his opinion, the i) 
diate, mathematical orga: 
work has done much to 
problem out of the “can’t 
forest for the trees” situati 
much remains to be done 
larly the improvement of t! 
ent solution of a fourth-or< 
ferential equation. 

Mr. Burrows said that th: 
measurements by Professo: 
and his staff at Purdue U: 
have thus far confirmed the 
acy of results. He mentio 
that stress computations 
a wide but practical rang 
sizes and thicknesses are bei 
formed by Doctors Dudley a: 
of the Standard Oil Co. engi 
research department. In r¢ 
other pressure vessel desig 
lems—such as openings, rei 
ments, supports, external loa 

he cited the work now be 
ried out by the pressure vé 
search committee and othe! 
izations. 





AIR CONDITIONING UNIT BLENDS WITH DECOR 


The ease with which a packaged 
air conditioner may become an in- 
tegral part of a decorative scheme 
is exemplified at the Town club, 
Jamestown, N. Y. The installation 


was made by Sprinchorn 
The unit is equipped with 
coils for heating, an oil firec 
supplying the steam (photo 
Airtemp Div., Chrysler Cor; 


“Invisible” unit heats and cools club 


- 


* 


- * . 
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INSTRUCTIONS FOR INSTALLING AND OPERATING RECIPROCATING PUMPS 
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T ut rotiowine instructions for installing and operating reciprocating pumps (concluded 
from the January issue) have been reprinted by permission from the reciprocating pump 
section of the Standards of the Hydraulic Institute, copyright, 1948, by the Hydraulic 
Institute, New York. The original numbering of the paragraphs has been retained 


D-99. Air Chambers. The suction and discharge pipe 
layout for reciprocating steam and power pumps of 
conventional type is frequently such that no devices 
are necessary to compensate for normal variations in 
velocity of flow in the piping system. 

Where the suction or discharge lines, or both, are of 
considerable length, where water comes to the pump 
under a static head, where the pump speed in revolu- 
tions per minute is high, or where the liquid handled 
is hot, air chamber of suitable size on the suction or 
discharge lines, or both, may be found necessary to 
insure smooth, quiet, operation of the unit. The size of 
the chamber will depend upon the type of pump and the 
layout of the piping system. Recommendations as to 
size and type of air chambers should be obtained from 
pump manufacturer, making sure to send full information 
as to piping installation to be used in any given case. 
Without knowledge of the layout of the piping to be 
used, it is not possible for the manufacturer to intelligently 
determine the size of air chamber, or whether such 
chambers will or will not be necessary. Except in those 
special types of pumps where manufacturers’ standards 
include such equipment, air chambers should be con- 
sidered as a part of the piping system. 

In general, suction air chambers are more frequently 
required than are discharge air chambers. Suitable air 
chambers can now be constructed cheaply of pipe and 
fittings by welding. In the following list, pump types 
are arranged in order of their relative smoothness of 
flow, the type first listed most frequently requiring ait 
chamber compensation: 

(a) Power Pumps: 

Single Single Acting 
Single—————-Double Acting 
Duplex-———-Single Acting 

Duplex Double Acting 
lriplex--——-Single and Double Acting 
Quintuplex—Single and Double Acting 
(b) Steam Pumps: 

Single Double Acting 

Duplex Double Acting 

Where air chambers are used, provision should be 
made to keep the chamber charged with air. An air 
chamber filled with liquid is of no value. A _ water 
level gage is desirable to permit a check on the amount 
of air in the air chamber. 

Air chambers, particularly on the suction, should be 
located as close as is possible to the pump, and in such 
position as will provide a direct continuation for the 
flow of water in the line, as in such position the air 
chamber will absorb the impact of the moving water 
column and thus cushion pulsations in the most efficient 
manner. 














D-100. Lubrication, Steam Pumps. The steam cylinders 
should be well lubricated before starting by means of a 
han: oil pump. For small steam driven pumps, a sight 
teed lubricator is recommended. Large size steam driven 
pum>s and all pumps that are operated with superheated 
steam should be fitted with mechanical oil pumps. Avoid 
leec»g too much oil to small steam pumps to prevent 
clogcing of small steam ports. 
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D-101. Lubrication, Power Pumps. Before starting 
power pumps for the first time, care should be taken 
to be sure that bearing surfaces are clean and free 
from foreign materials. The type of lubrication used 
should be recommended by the pump manufacturer. 


D-102. Packing. Stuffing boxes should be evenly fitted 
with good quality packing. Do not screw glands up too 
tight or rods and plungers will score. Pumps operated 
with superheated steam should have all stuffing boxes 
on the steam end fitted with metallic packing. The 
liquid end should be fitted with packing suitable for the 
liquid that is to be pumped 


D-103. Valve Setting. (a) Set steam piston at mid- 
stroke. To do this pry against the crosshead until the 
steam piston strikes the cylinder head. Make a mark 
on the piston rod close to the face of the steam end 
piston rod stuffing box gland. Move the piston to the 
opposite end of the stroke and make a mark on the rod 
half way between the first mark and the face of the 
steam end stuffing box gland. Now, move the piston 
backward until the second mark is flush with the 
of the gland and the piston will stand at midstroke« 


(b) For pump with inside fixed lost motion. Center 
the steam piston. Remove steam chest cover. Disconnect 
the link from the knuckle of the valve rod. Place th 
slide valve so that both steam ports are covered. Hold 
the valve nut exactly in the center of the space betwee: 
the valve lugs. Screw the valve rod throug! u 
until the knuckle eye is in line with the link eve and 
push the link pin in place. Repeat this process with 
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the other side and the operation is complete. After ever) 
thing is adjusted and before replacing the chest cover 
move one of the slide valves off center so as to leave 
the steam port open, otherwise the pump cannot bs 
started. In operation, both valves will never be on cente: 
at the same time under any condition of running. It is 


only when the valves are deliberately placed, as in setting 
that it can happen 

(c) For valve rod with lock nuts at each end of 
slide valve. Place pistons and slide valves on centers 
remove the valve chest cover. Do not disconnect th« 
valve rod from the link. After valve is centered, set 
and lock the nuts at equal distances from the outer faces 
of the valve lugs, allowing about half the width of 
the steam port for lost motion on each side. If this 
allowance gives too much or too little length of strok« 


the lost motion will have to be altered by trial until the 
pump makes the desired stroke. 


(d) For valve with outside adjustment. Set the piston 
and valves on center. Move the collars on the valve 
rod link so that they will be about half the width of th« 
steam port away from the tappet. Repeat this operation 
on the opposite side. Start the pump. If the stroke is 
too short, the collars may be screwed further apart. Care 
should be taken to turn back all of the collars the same 
amount. When the final adjustment is made, lock the 
collars securely in place. The valves of a compound 
duplex pump are set in exactly the same manner as the 
simplex pumps except that two valves are to be con 
sidered instead of one. 

[Concluded on neat page] 
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D-104. Steam Valves for Other Than Standard Duplex 
Steam Pumps. Steam ends having semi-rotative valves 
should be adjusted by a skilled engineer or erecting man. 
The steam valves of the single pumps are set before leav- 
ing the factory and do not require adjustment in the field. 
The steam valves of duplex pumps that are shipped 
completely assembled are set in the factory and do 
not require adjustment in the field; but, when such 
adjustments are necessary, the foregoing instructions 
are applied. 


D-105. Steam Valves. The steam economy of a pump 
equipped with piston valves is no better than that of a 
similar pump operating under the same conditions 
equipped with slide valves. 


D-106. Drains. Always open the steam cylinder drain 
valves before starting, to allow condensate to escape 
and to prevent damage to the cylinder heads. When 
the pump is shut down in cold weather, always drain 
the liquid cylinders to prevent freezing. 


D-107. Power Pump Gear Drive. Mesh the pinion into 
the gear with a slight clearance. For small gears, approxi- 
mately 0.002” to 0.003”. For larger gears, the clearance 
should not exceed 0.005” to 0.006”. If the driven pinion 
is of rawhide or similar material, the clearance should 
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slightly exceed the figures stated, especially if cons. 
able moisture is present, as a slight expansion 

occur. The minimum clearance for a rawhide pj 
should be approximately 0.003” to 0.004”. Gears bet» 
the pump and prime mover must have a perfect bes 
across the entire width of the face of the gear 
pinion. To test the tooth bearing, insert a piece of 
paper at each end of one tooth on the gear. |; 
these pieces of paper on the bearing side of the ¢ 
then turn gear or pinion sufficiently to bring into ; 
the paper tooth. If the bearing across the face o 
gear and pinion is correct, the pressure on the 

pieces of paper will be equal. 


D-108. Power Pump Bearings. Make sure tha: 
bearings are tight. Do not allow a pump to run 
loose bearings. This will destroy the bearings and 
in time cause cracks or breakage in the pump fr 
Adjust the crosshead shoes when necessary to 
pensate for wear in crossheads or guides. 


D-109. Inspection. Inspect the pump frequently 
see that all valves are tight. Leaky valves shou! 
refaced as soon as they are discovered. Most py sp 
troubles can be traced to poor packing, fouled wo:«; 
cylinders, worn liquid valves, or to faulty condit 
outside the pump itself. 





ARE RADIANT HEATING JOBS OVERDESIGNED? — 








Tue AUTHORS of the article in the 
January issue on the new chart for 
radiant heating design have not 
given us sufficient information to 
enable us to comment as fully as 
we might like to on its use. 


We agree with the authors that 
most “existing methods of calcula- 
tion result in heating systems that 
are overdesigned.” There are two 
probable causes for this condition, 
namely the use of improper as- 
sumptions on the part of the de- 
signer of the heating system and 
the method used for determining 
the Btu input requirements. 


One of the assumptions relates to 
the ventilation rate. If the crack 
method is used, the designer must 
assume the width of crack and the 
wind velocity. If the air change 
method is used, the value used for 
the ventilation rate will generally 
be higher than that determined by 
the crack method and the chance 
of error between it and the real val- 
ue may be considerable. 


Another assumption relates to 
outdoor design temperature. We are 
inclined to agree with Clark M. 
Humphreys of the ASHVE research 
laboratory staff in his suggestion 
(ASHVE Journal Section, HPAC, 
January 1948) “that winter design 
temperatures be selected on the 
basis of probable frequency of re- 
2urrence of low daily mean tem- 
peratures. If minimum outdoor 
temperatures are used, the system 
will probably be overdesigned.” 

The second cause referred to in 
the second paragraph of these com- 
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ments might be the subject of con- 
siderable discussion, especially with 
respect to radiant heating systems. 
It will be found that the Btu input 
requirements for a radiant heating 
system determined by a procedure 
based on rational analytical meth- 
ods (Panel Heating and Cooling 
Analysis, by B. F. Raber and F. W. 
Hutchinson, ASHVE Transactions, 
Vol. 47, 1941) will be less than those 
determined by the method com- 
monly used for conventional sys- 
tems in the lower range of outdoor 
temperatures and greater in the 
higher range of outdoor tempera- 
tures. This is because the heat out- 
put from the panel in a radian‘ 
heating system is a direct function 
of the heating load. (ASHVE Re- 
search Report No. 1192—Panel 
Heating and Cooling Performance 
Studies, by B. F. Raber and F. W. 
Hutchinson, ASHVE Transactions, 
Vol. 48, 1942). 

If then, the system is improperly 
designed, the throttling of the flow 
that Messrs. Fairbairn and 
Goemann, the authors of the Janu- 
ary 1949 article, refer to will cer- 
tainly not produce results in ac- 
cordance with those expected. 

An interesting comment on the 
development of a U coefficient is 
given in a paper entitled Experi- 
mental Studies on Panel Heating 
Tube Spacing, by B. F. Raber and 
F. W. Hutchinson (ASHVE Journal 
Section, HPAC, August 1947) from 
which we quote as follows: 

a ee an ‘overall’ correlation 
of panel ratings in terms of water- 
to-air or surface-to-air tempera- 


ture differences is irration 
unlikely to lead to dependa! 
efficients.” 

Quoting further from th: 
reference we find that “the 
lem of panel rating is visual! 
requiring the determination o 
conductance rather than an : 
coefficient; the conductance 0! 
panel from water within the tub 
to the panel surface.” 

Without knowing how the author 
of the January 1949 article dete: 
mined the U coefficient of 0.46 Btu 
per ft of tube per hr per F differen 
between the water temperature | 
the tube and the room air tempera 
ture, it appears from our own | 
calculations that it may be based 
on the theory of 3.5 per sq ft of pi 
or tube surface per F difference a 
above. Recorded conditions | 
own investigations, however 
volving both laboratory test panels 
and panels in occupied buildings 
have not indicated anything lead- 
ing to a verification of that theor 

We can see no reason for the us 
of assumed correction factors rans- 
ing from 10 to 20 percent. Would = 
not be better to correct the origina 
values in the calculations so tha’ 
the correction factors mentioned 
would be unnecessary? 

The chart that the authors hav 
developed and which is reproduced 
in the January 1949 HPAC 
deed ingenious and may be 0! con- 
siderable help to anyone wo © 
willing to accept their method © 
design.—D. L. Mitts, research cep! 
Revere Copper and Brass. [nc 
Rome, N. Y. 
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Physiologic Adjustments of Normal Subjects and 
Cardiac Patients to Sudden Change 


In Environment 


By Nathaniel Glickman*, Tohru Inouye**, Robert W. Keeton®, M.D.. 
Irwin R. Callent, M.D.. Ford K. Hick? 7, M.D... Chicago, UL. and 
Maurice K. Fahnestock?. Urbana, IL 


This paper is the result of research sponsored by the AMERICAN 


SOCIETY OF HEATING AND VENTILATING 


ENGINEERS in 


cooperation with the University of Hlinois, College of Medicine 


Dae RAPIDITY and magnitude of 
certain physiological adjustments of 
healthy young adult males on ex- 
posure to sudden changes in envi- 
ronmental temperature and humid- 
ity have been reported'*. The ad- 
justments occurred rapidly and 
placed little strain on the cardio- 
vascular system. This is in accord 
with general experience of the pub- 
lic that no ill effects are apparent 
to normal individuals making the 
adjustments required by entering 


* Assistant Professor of Medicine and Re- 
earch Physiologist, Department of Medicine. 
University of Illinois. Member of ASHVE. 

** Research Assistant, Department of Med- 
icine, University of Illinois. 

“Head, Department of Medicine, Univer- 
sity of Illinois. Member of ASHVE. 

‘Instructor in Medicine, Department of 
Medicine, University of Illinois. 

‘} Associate Professor of Medicine, De- 
partment of Medicine, University of Illinois. 

t Assistant Director, Engineering Experi- 
ment Station, Department of Mechanical En- 
gineering, University of Illinois. Member of 
ASHV} 

Exponent numerals refer to References 
Pre ‘ed at the 55th Annual Meeting 
of the American Socrery or HEATING AND 


a ~vG Enciveers, Chicago, IIl., January 
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SUMMARY — Physiological ad- 
justments on exposure to sudden 
change in environmental tem- 
perature of 16 cardiac patients 
were compared with those of LO 
normal subjects. Test subjects 
were transferred from a comfori- 
able room to a hot room and 
back to a comfortable room. 

The results indicated that the 
observed responses of cardiac 
patients on exposure to sudden 
change in environmental tem- 
perature were similar in most 
respects to those of young nor- 
mal subjects. The few definite 
differences that did appear may 
represent differences which 
would have been observed as a 
result of the ageing process in 
relatively normal individuals 


and leaving an air conditioned 
space during the hot summer 
months. The purpose of the present 
study was to compare the responses 
of individuals with impaired cardi- 
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ovascular systems with those of nor- 
mal subjects when each group was 
exposed to sudden changes in the 
environmental temperature and hu- 
midity. 
Subjects 

Ten healthy male medical stu- 
dents, ranging in age from 19 to 29 
years (average 23 years), were the 
subjects for the control series. Six- 
teen male patients with cardiovas- 
cular impairment, ranging in age 
from 25 to 72 years (average 57 
years), were the subjects for com- 
parison. The clinical diagnosis and 
functional classification, according 
to the American Heart Association’, 
of all patients, are presented in 
Table 1. 


Procedure, Observations and 
Experimental Conditions 


The procedure, observations and 
experimental conditions were the 
same for the normal subjects and 
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Table 1—Diagnosis and Classification of the Patients 























son of two groups of unpail 
was used. The probabiliti: 





Patient Blood Functional ar — 
DIAGNOSIS Number Age Pressure  Classification* were taken from Student 
and differences were c« 
A. Arteriosclerotic Heart Disease si ifi t wh tl , 
(1) without evidence of coronary disease... 1 72 144/88 I significant when the proba! 
2 69 174/72 Il was less than 0.030. 
(2) with evidence of coronary disease...... 3 72 174/72 Il 
: 4 65 166/88 II 
(3) with old myocardial infarction.......... 5 56 142/86 I Results 
6 60 140 88 II 
B. Hypertensive Cardiovascular Disease The mean values for no: 
(1) without evidence of coronary disease.... 7 66 190/106 I : = , ; 
8 52 232/140 , jects and cardiac patient 
9 42 212/130 Ill comfortable conditions in « 
(2) with evidence of coronary disease. . 10 57 162/88 II : : 
11 69 156 92 7 um with the environment ( 


C. Hypertensive and Arteriosclerotic Heart able room 1) are shown in ¢ 
Disease 
12 62 160,88 Ill 1, 2, and 3. The final va 


(1) with evidence of coronary disease. . 
». Valvulz F: iseas : 
D. Valvular Cardiac Disease mean skin temperature 


(1) rheumatic etiology. 13 45 134/94 I 

14 25 100/70 lll 92.4 F for the normal subj 

15 43 148/80 I _ om" . 
(2) syphilitic etiology..............ceccscess 16 18 138/40 I 91.5 F for the patients. The (ith 


ence of 0.9 F was statisti 
nificant (P=0.013). No si 
differences were found betw 
normal subjects and card 


“Classification according to American Heart Association 
“Class I. Patients . . 
causes no discomfort. 
“Class II. Patients . . . with slight to moderate limitation of physical activity ; , 
physical activity causes discomfort. tients in final rectal temp 
“Class III. Patients . . . with moderate to great limitation of physical activity. Less than final comfort vote, final pu 
ordinary physical activity causes discomfort. and average rate of ev 
" é ere é ¢ Va} 
Class IV. Patients . . . unable to carry on any physical activity without discomfort ps : 


- without limitation of physical activity. Ordinary physical activity 


Ordinary 


weight loss. The blood press 


cardiac patients and have been de- 
scribed in detail in a _ previous 
paper’. The subjects and patients 
(dressed in thermocouple union 
suits) remained in the comfortable 


and an effective temperature of 73.4. 
The hot room was maintained at a 
dry bulb temperature of 98.5F anda 
water vapor pressure of 0.599 psi 


significantly higher in the 
patients than in the norn 
jects; the systolic pressurs 
aged 55.5 mm Hg higher (P 


and the diastolic pressure a\ 













corresponding to a relative humid- 
ity of 66 percent and an effective 
temperature of 90.2. 

Statistical Analysis of the Data. 
Fisher’s modification’ (p.107) of 
Student’s method for the compari- 


COMF HOT COMF. 
Zio0°- ROOM | ROOM 


f= 
ee 
w 98 - 


22.4 mm Hg higher (P 2 
This was anticipated becaus¢ 
large difference in age 

Mean Skin Temperature. 1 
idity and magnitude of the 


room (designated comfortable room 
1) for one hour and then entered 
and remained in the hot room for 
one hour after which they returned 
to the comfortable room (desig- 
nated comfortable room 2) for one 
hour. 

Observations included skin and 
rectal temperatures, evaporative 
weight loss, time of onset of perspi- 
ration, blood pressure, pulse rate 
and subjective sensation of warmth 
or coolness. 

The scale for the subjective sen- 
sation of comfort was similar to 
that described in an earlier paper 
and was: (1) Cold; (2) Cool; (3) 90°- 
Slightly cool; (4) Comfortable; (5) 
Slightly warm; (6) Warm; (7) Hot. 

The subjects were trained in the 
use of the comfort scale before 
starting the series of experiments. 
Intermediate votes such as 249, 342, 
or 44% were accepted during the 
adjustment period. 

The comfortable room was main- 
tained at a constant dry bulb tem- 
perature of 76 F and a water vapor 
pressure of 0.356 psi corresponding 
to a relative humidity of 80 percent 


°F 
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Fig. 1—Averages for rectal and mean skin temperature and comfort » lor 


normal subjects and cardiac patients in comfortable room 1, hot roo 
comfortable room 2 


and 
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comfortable room 1, hot room and comfortable room 2 


; mean skin temperature of the 


normal subjects and 


cardiac pa- 


tients can be seen in Fig. 1. Al- 


tnoug 
ature 

aged 
ater 


»t 
Os) 


h the final mean skin temper- 
in comfortable room 1 aver- 
0.9 F deg lower for the cardiac 
its than for the normal sub- 
the increase 10 min after en- 


tering the hot room was the same 


3.8 F deg) 
vould 


irve 


il 


for both groups. This 
suggest that the warming 
might be different. However, 
alysis of the data, using only 


the experiments in which the final 


Yn 
Call 


skin temperature in comfort- 


able room 1 ranged from 91.4 to 93.2 
F for the normal subjects (9 experi- 


nents) 
Cll 


and 91.0 to 93.4 F for the 


ardiac patients (10 experiments) 


th 
iuil 


roups 


10 min 


averages of 92.0 F for both 
revealed that the increase 
after entering the hot room 
e same. At the end of the 
n the hot room there was no 
nee in mean skin temperature 

groups. The temperature 
9 F for the normal subjects 
8 F for the cardiac patients 


mfortable room 2, after the 
m exposure, no statistically 
int differences in decrease of 
skin temperature occurred. 
tht divergence after 20 min 
merely reflects the some- 
reater, but not significant, 
of moisture present in the 





Averages for body weight for normal subjects and cardiac patients in 


» 


union suits of the cardiac patients. 

The skin temperatures of various 
segments of the body of normal 
subjects and cardiac patients were 
compared. Only the temperature of 
the foot was found to be signifi- 
cantly different. The final com- 
fortable room 1 temperature of the 
heel and toe averaged 91.6 and 88.9 


F respectively, for the normal sub- 
jects and 84.2 and 85.1 F respec- 
tively, for the cardiac patients. Even 
after one hour in the hot room the 
foot temperature remained definite- 
ly different. The heel and toe tem- 
peratures averaged 97.9 and 97.3 F 
respectively, for the normal subjects 
and 96.4 and 94.6 F respectively, for 
the cardiac patients. At the end of 
the hour in comfortable 
however, only the toe temperature 
was significantly lower for the car- 
diac patients (90.7 as compared to 
88.2 F) 

Rectal Temperature. The rectal 
temperature has been shown'’ to 
decrease slightly within 10 min of 
entering a hot environment. This 
is due to a transfer of heat from 
the deep to the superficial tissues 
as a result of the rapid redistribu- 
tion of blood. The rectal tempera- 
ture (Fig. 1) decreased within 10 
min after entering the hot room 
an average of 0.26 F (P < 0.001) in 
the normal subjects and an average 
of 0.12 F (P 0.008) in the cardiac 
patients. The very small difference 
between groups was Statistically sig- 
nificant (P 0.018) but of little 
clinical importance. The rectal tem- 
perature increased slightly for both 


room 2 
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Fig. 3—Averages for systolic pressure and pulse rate for normal subjects and 
cardiac patients in comfortable room 1, hot room and comfortable room 2 
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groups by the end of the hour in 
the hot room but there was no real 
difference between groups. 

On entering comfortable room 2, 
after the hot room exposure, there 
was a similar small, but statistically 
significant, increase in rectal tem- 
perature in both groups (P < 0.001). 
This has been previously reported 
for normal subjects Thereafter, 
the rectal temperature decreased 
slowly with no definite differences 
between groups. 

Perspiration and Evaporation. 
The time of appearance of visible 
perspiration in the hot room varied 
widely in both groups. The average 
time of appearance was 9.3 and 11.2 
min in the normal subjects and 
cardiac patients, respectively. The 
difference was not significant and 
indicated that the cardiac patients 
could perspire as readily as the nor- 
mal subjects. 

The estimated water loss (per- 
spiration*) during the one hour in 
the hot room averaged 224 gms for 
the normal subjects and 282 for the 
cardiac patients. The difference of 
58 gms was not statistically signifi- 
cant. 

There was no real difference be- 
tween groups in the estimated 
amount of available moisture on 
the skin and in the union suit at 
the time of entrance into comforta- 
ble room 2. Further, there was no 
significant difference in the total 
amount of evaporation which oc- 
curred in the hot room and in com- 
fortable room 2 (Fig. 2) 


Pulse Rate. The final pulse rate 
in comfortable room 1, as shown in 
Fig. 3, was about the same for the 
normal subjects and cardiac pa- 
tients. Also the increase 3 min after 
entering the hot room was about 
the same (63 and 5.7 beats per 
minute for the normal subjects and 
cardiac patients, respectively). On 
the other hand, the normal sub- 
jects had an average increase in 
pulse rate of 12.0 beats per minute 
from the end of the comfortable 
room 1 to the end of the hot room 
exposure; whereas, the cardiac pa- 
tients had an average increase of 
only 6.1 beats per minute. The dif- 
ference was definite (P 0.005). 
Thus, the initial adjustment of the 
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pulse rate on exposure to the hot 
room was the same for both groups 
but the response thereafter was 
different. After the initial response, 
the normal subjects showed a fur- 
ther small increase which was not 
shown by the cardiac patients 

On entering comfortable room 2, 
after the hot room exposure, the 
pulse rate of the normal subjects 
decreased an average of 10.6 beats 
per minute while that of the cardiac 
patients decreased only 2.3 beats 
per minute. The difference was sta- 
tistically highly significant (P 
0.003). Thereafter, the pulse rate 
in comfortable room 2 was about 
the same for the two groups. 

Blood Pressure. The normal sub- 
jects had an average increase in 
systolic pressure of 3.8 mm Hg on 
entering the hot room and the car- 
diac patients an average increase 
of 10.5 mm Hg (Fig. 3). This differ- 
ence was not significant. Further, 
there was no real difference in the 
magnitude of the increase in sys- 
tolic pressure on entering comfort- 
able room 2 even though the in- 
crease averaged 16.3 mm Hg for the 
cardiac patients and only 7.3 mm 
Hg for the normal subjects 

There were no significant differ- 
ences in changes of diastolic pres- 
sure at any time during the experi- 
ment. 

Comfort Vote. The comfort vote 
immediately on entering the hot 
room averaged 6.2 and 5.3 for the 
normal subjects and cardiac pa- 
tients, respectively (Fig. 1). The 
difference was definite (P 0.001) 
and indicated that the subjective 
sensation of warmth on entering the 
hot room was distinctly greater for 
the normal subjects. However, the 
difference remained significant for 
only the first five minutes. The 
subjective sensation of warmth 
changed little for the normal sub- 
jects after entrance; whereas, it 
continued to increase for the car- 
diac patients. By the end of the 
hour in the hot room the cardiac 
patients definitely (P 0.023) felt 
warmer than the normal subjects 

The comfort vote immediately on 
entering comfortable room 2 and 
during the remainder of the hour 
in this room was similar for both 
groups 


Discussion 


The final mean skin tem 
in comfortable room 1 wa 
tically significantly lower 
cardiac patients than for 
mal subjects. However, ths 
ence amounts to only 0.9 
clinically would be of littl 
tance. 

The lower temperature o! 
of the cardiac patients 
represents vascular chang: 
dent to their disease of t) 
Their blood vessels do not 
readily as do those of norn 
jects. 

There appeared to be mn 
stress on the cardiovascula: 
of the cardiac patients th 
of the normal subjects as n 
by changes in pulse rate 
diac patients had less of an i 
in pulse rate on entering 
room, less of an overall 
during the hot room expos 
less of a decrease on enteri 
fortable room 2 


Summary and 
Conclusions 
Physiological adjustment 

posure to sudden changes 

vironmental temperature o! 

diac patients were compar: 

those of 10 normal subject 
data obtained justify the 
conclusions: 


1. The cardiac patients had 


cantly lower final mean skin t 
ture (0.9 F) in comfortable roo: 
thereafter the changes were si 


the normal subjects 

2. The cardiac patients had a 
cantly lower foot temperature t 
out the experiment 
the body revealed no differenc 

3. No differences in rectal 
ture were observed with one n 
ception. 

4. No differences were observ: 
average rate of evaporative we 
There were no differences in th 
onset of visible perspiration ar 
amount of perspiration. 

5. The pulse rate of the car 
tients increased less during 
room exposure and decreased 


entering comfortable room 2. Ot 


justments were similar. 


6. The changes in blood pressu 


similar even though the cardiac 
had a higher average blood pr« 

7. The subjective sensation of 
for the cardiac patients was 
entering the hot room but 
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y the end of the hour. The 


ae ote, otherwise, was similar 
The results indicated that the ob- 
ervea responses of cardiac pa- 
nts on exposure to sudden chang- 
, environmental temperature 
vere similar in most respects to 
host young normal subjects. The 
ew finite differences that did 
.yppear may represent differences 
nicl would have been observed as 
esult of the in 
ly normal individuals 


ageing process 
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HUMIDITY TEST APPARATUS 

A humidity test apparatus’, de- 
loped and built in the Mechanical 
Instruments Laboratory of the 
vational Bureau of Standards, now 
akes available an instrument for 
research, calibration, and testing of 
ygrometers at temperatures below 
reezing. The humidity test appar- 
tus was developed under the spon- 
the Bureau of Ships, 
Department of the Navy, to provide 


rship of 


sonde hygrometer elements 
t the temperatures and air veloci- 
encountered during a filight 
The function of the humidity test 
to produce air of 
wn relative humidity at tem- 
eratures from 0 C to — 40 C. In the 
ew divided flow, low temperature 
imidity test equipment developed 
Arnold Wexler, a current of dry 

r is divided into two streams, one 
which is maintained dry while 
the other is saturated with respect 
ice; finally the two are recom- 
A pr 


f radi 


pparatus is 


portioning valve is used to 
the flow of moisture-free 
known ratio. One part is 
assed through a saturator over a 
series trays containing ice, until 

pletely saturated. It is then 
nixed in a mixing chamber, with 


1 Other part that thas been main- 
tained dry, and allowed to exhaust 
through a test chamber into the at- 


mosphere. The saturator, mixing 
For ther technical details, see Divid- 
ed F Low Temperature Humidity Test 
Appar by Arnold Wexler. (Journal of 
Resear NBS 40, 479, 1948, RP1894.) 
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chamber, and test chamber are kept 
immersed in a 
ture bath 


constant temper: 


device, which is being 


supjyec 


air of known and constant humid- 


ity, is inserted into 
ber. 

The relative humidity in the te 
chamber is a 
tion of air that 
saturator, the 


the test chan 


function of the frac- 
passes through the 


total pressure in the 


test chamber, the saturation pre 
sure, and the partial pressure < 
the water vapor in the test chan 
ber. Under ideal conditions, whi 
the apparatus closely approach¢ 


all variables except one 
nated, and the relative humidit 
becomes equal to the 


are 


fraction of air 
that passes through the saturat 

The essential 
the apparatus 
tem, the proportioning 
humidifying 
chamber, the 
cooling system, 
regulating 
control 
Drying System Removes 
Air Moisture 

The drying system serves to re 
move all water from the air enter 
ing the apparatus by freezing in a 
dry ice-varsol bath. The dry air 
then through the 
tioning system, the major feature of 
which is the proportioning 
This valve, which divides the air in 
a definite ratio, six 
orifices of equal cross-sectional area 
so arranged that by a turn of the 
knob of the valve the incoming air 


functional units 
are the drying sys 
System, tne 
system, the mixing 
the 


thermo- 


chamber, 
the 


temperature 


test 
and 
system for 


passes propor- 


consists ol 
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‘ f Observatior St ‘ Mi 
5: 105, 1925 
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il! erli f alive t 
f erges throu ( exit f 
The A i tream ip ea 
e prop ionin system, flov 
I i tine imidi n S t 
) illel channels, therma ) 
ict With one anothe LO allow 
erchange and temperature equi 
brium between t ' ‘ 
eaturation ol nie tre } 5 
np ished by LOW] ) 
ver a series o! sta ered ice-f ] 
I 5S whlie the otner strean ) ‘ 
identical pat ( d 
eives. The dry and satu ed ail 
e Ce rifugally mixed mixil 


tmosphere throug i] 1.D 
be that serves est im be 
rhe satur rs, mixing chambe1 d 

test chamber are immersed i: 
bath whose temperature f 
regulated 

The overall performance of L¢ 
humidity test apparatus has bee: 
established by a series of gravim«e 


; 
rie 
iif 


moisture 


th 


40 C 


determinations 


ne temperature range of 0 C 


and for air velocities uy 
1500 fpm, this instrument p1 
air whose relative humidit) 


known 

While 
investigation 
hygrometers 
atures below 
equipment 
cation in gent 


particular]; 


development apparatus at tem] 


0 


may 


’ 
A 


within 3 percent 


suited for 
and calibrati 
psychrometers 


C, the 


fry r+} . 
burcinel 


find 


“al research and tes 
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ing where air of a known low dew- 
point or moisture content is desired. 
With such apparatus, devices placed 
in the test chamber can be subject- 
ed to discrete and almost instant- 
aneous changes in relative humid- 
ity. Lag studies may therefore be 


easily made. The velocity of the air 
passing through the test chamber 
can be adjusted up to 1500 fpm. 
Although this instrument was de- 
signed primarily to fill a basic need 
in meteorology, the refrigeration 
and air conditioning industries may 





GROUND COIL FAVORED IN NEW ENGLAND HEAT PUMP TESTS 


The results of two years’ study 
are reported in a 48 page booklet, 
The Residential Heat Pump in New 
England, by Charles H. Coogan, Jr., 
professor and head of the dept. of 
mechanical engineering, University 
of Connecticut. 

Begun in December 1946, the tests 
are a result of cooperation among 
various companies, and the work 
was carried on at the University at 
Storrs, Conn., under the direction 
of the author, who was assisted by 
five seniors in mechanical engineer- 
ing. 

The booklet presents data ob- 
tained from an experimental direct- 
expansion shallow ground coil heat 
pump system. Problems confront- 
ing the experiment included the 
New England winter and a need for 
information on the heat absorption 
characteristics of buried tubes. At 
the outset, emphasis was placed on 
acquiring such information. The 
cooling aspect of the heat pump 
was not taken into account because 
summer cooling was not considered 
a major factor in New England 
climate. 


Soil Studied 

Illustrated with diagrams, charts, 
micrographs and photographs, the 
booklet gives detailed studies of the 
properties of the soil and earth. The 
studies stressed thermal conductiv- 
ity as an important property for the 
steady state of heat absorption, and 
for the transient state, two other 
factors, specific heat and density, 
were required. These three terms 
were combined in the designation: 
Thermal Diffusivity. 

The effect of moisture content on 
other properties of the soil was im- 
portant above and below freezing 
Below freezing, heat of fusion of 
soil moisture was important under 
certain conditions. After one year’s 
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operation, portions of several tubes 
were uncovered and the soil around 
the tubes was analyzed for moisture 
content. 

Thermal conductivity of the soil 
was determined both in the labora- 
tory and in the ground around the 
buried tubes. Rejecting its first 
method, the research group re- 
ported consistent results with a 
brass canister filled with properly 
compacted soil and equipped with a 
thermocouple at the center. 

A refrigerator compressor was 
used as the heat pump, its belt 
driven by a 1-hp—220 volt—60 cycle 
ac single phase repulsion-induction 
motor. Other materials and equip- 
ment included buried thermo- 
couples, the refrigerant, expansion 
valves, insulated condenser, various 
meters, oil separators, traps and 
dryers. 


Ground Coil Should Last 

The conclusion of Professor 
Coogan is that the ground coil ap- 
pears feasible and most favorable 
for use as a heat source for New 
England residential heating. Six 
feet seemed the most desirable 
depth, and according to the author, 
a properly installed and tested 
ground coil should last years with- 
out deterioration. 

Analysis of local physical proper- 
ties of the soil was emphasized. 
Moist soil was deemed superior to 
dry soil. One of the largest losses in 
the heat pump, the author states, 
was loss of energy in the driving 
motor, as well as loss in the com- 
pressor. A compressor with good 
modulating characteristics is, there- 
fore, an important requisite. For 
the present, Professor Coogan con- 
cludes, the heat pump cannot pro- 
fitably compete with many of the 
conventional systems now used for 
residential heating. 
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also find it useful. In all the 
humidity plays an import: 
With the humidity test a; 
it is now possible to calibrat 
ly and accurately the vai 
midity measuring instrum: 
ployed at low temperaturs 


Copies of the bulletin ca 
tained from the Edison El 
stitute, 420 Lexington A\ 
York, N. Y., at a small ch 


NORWEGIAN WHALER 
INSTALLS COOLING 
EQUIPMENT 

The Thorshovdi, new N 
whaling vessel now headed 
Antarctic on her maide: 
was fitted out with ref: 
equipment after getting u 

This was made possible 
whaling ships have comp! 
chine shops, and the equipn 
installed by the Thorshovd 
mechanics. The contra 
handled by E. T. Anderso: 
sentative in Norway ol 
Corp., Syracuse, N. Y. The 
ment includes a sea water a 
compressor, auxiliary eq 
and a complete set of spar 











COAL PRODUCTION 
INCREASED BY MACHINE 
Increased coal production 
sible synthetic liquid fuel v 
dicted with the demonstrati 
continuous mining machine 

recently. 

This mechanical mole bo: 
a coal pit and produced hig! 
run of mine coal unaided | 
operations of drilling, cut 
blasting. Digging with a 
rotary chipping heads, the 
a 26 ton machine, discharg 
into a shuttle car at the 
about three tons a minute 

Coal authorities state th: 
centrated production and 
sion hitherto unknown will | 
possible by this machine. I id 
tion, they said, a continuous ! 
machine may speed up const 
of plants manufacturing liqu 
from coal, and such fuel wo 
to the sources of low-cost trl 2 
power. 
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The Internal Performance of an Induced 


Draft, Packed Cooling ‘Tower 


B: e of the complexity of the 
ism of evaporative cooling 

ked cooling towers only over- 
iracteristics have been ob- 

i by the different experiment- 

The forced draft towers pre- 
employed at the University 
California were small and were 
d indoors to insure steady am- 

ient conditions. A larger tower was 
erefore constructed to facilitate 
re extensive and detailed study 
id attempts were made to equip 
he tower with instruments for ob- 
ing information on the internal 
nechanism of cooling. The objec- 
tive of the tests was to obtain the 


— 


llowing items: 
1. A determination of point enthalpy 
nsfer coefficient per unit volume of 
wer (hya)s, as a function of height in 
the packed section for various water 
tes and a constant air rate 
2. A comparison of the overall en- 
transfer coefficient per unit vol- 
me of tower with its components due 
the cooling of water drops, packing 
ter films and wall water films 
A comparison of the overall en- 
lpy transfer coefficient per unit vol- 
me of tower (including cooling in the 
section and packed section), 
and its components due to spray 
h,a)., and packed section only, 
1. A determination of the variation of 
temperature ol the water in the 
wcked section as a function of the 
wer cross section and height for dif- 
vater rates and a constant air 


A deterrhination of the variation in 
xed mean temperature of the water 
t icking, on the walls and of the 

ter at different tower heights 
us water rates and a constant 


etermination of the distribution 
in the packed section in terms 
ercentage of water film on the 
K surfaces, water drops between 
F slats and water film on the 


ill surface 


Professor of Mechanical Engi- 
niversity of California 
t numerals refer to References 
i at the 55th Annual Meeting 
MERICAN Society oF HEATING AND 
NG Encrneers, Chicago, IIl., January 






By N. W. Snyder*, Berkeley, Calif. 


SUMMARY — Measurements 
have been made of the variation 
of water temperature through 
the packed section of an induced 
draft, counterflow cooling tower. 
From these data the variation of 
air enthalpy and unit volume 
enthalpy conductances as a fune- 
tion of tower height were deter- 
mined. It was noted that the 
point enthalpy transfer coeffi- 
cients reached a maximum value 
approximately half way between 
the top and bottom of the packed 
section, 

The relative percentages of 
water rates in the form of water 
film on the packing, water drops 
between packing slats and water 
film on the walls were measured 
to be 30, 30 and 40 percent. 
respectively. 


7. A determination of the pressure 
drop through the packed section for dif- 
ferent water rates and a constant air 
rate 

Three groups of tests were run 
at approximately the same air rate. 
Some of the items in the foregoing 
objectives were not fulfilled because 
of insufficient data and are only 
briefly mentioned 





Heat Piping & Air Conditioning, February 1949 





Fig. 1—Experimental cooling tower 


Description of Apparatus 
and Tests 


Tower 


The cooling tower was a me 
chanically induced draft, counte! 
flow, packed or 


Fig. 1 shows the genera] 


spray type towel! 
arrange 
ment of equipment for the tests and 
Fig. 2 shows a schematic diagram 
of the experimental arrangement 
Briefly, the cooling tower consist- 
ed of a vertical rectangular redwood 
tower 57 x 61 in. with double walled 
l in. xX 6 in. wood siding which was 
removable on two opposite sides in 
3-ft sections. The packed section 
was 152 in. high, with 33 decks of 
redwood packing, 
consisted of 27 or 28 horizontal slats 
1, in. (base) x 41, in. (height) x 57 


in. Gength) 


each of which 


The slats were stag- 
gered in alternate decks and the 
decks were mounted on 4 dowel pegs 
for ease of replacement. Below the 
packed section, air was admitted by 
means of four sets of louvers 2 ft 
high, one set on each side of the 
tower with each set shaped to di- 
rect the incoming air to the 
packed section without permitting 


el 


1ll 
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Fig. 2—Schematic diagram of the experimental cooling tower and 
instrumentation 


loss of falling water from the 
system. Water circulation during 
a run was maintained in a closed 
system. A catch basin was placed 
at the bottom of the tower and 
connected to a sump tank which 
held approximately 1320 gal. The 
sump tank area was small at the 
normal water level in order to exag- 
gerate the changes in observed wa- 
ter level due to losses from the 
system by evaporation or entrain- 
ment. A suction line connected to 
the bottom of the tank led the 
cooled-water to a circulating pump 
at ground level at one side of the 
tower. A metering orifice was placed 
between the pump and the shell- 
and-tube heat exchanger, which 
was heated by steam. From the ex- 
changer the water was distributed 
to nine 114 in. spray nozzles located 
15 in. above the packing. 

Water which was evaporated or 
entrained into the outgoing air 
was automatically replaced from a 
weighing tank, the flow of make-up 
water being controlled by a float 
valve to maintain a constant water 
level in the sump tank (see Fig. 2). 

During the first two tests, air flow 
was established by means of a pro- 
peller fan located in the fan nozzle 
at the top of the tower and driven 
by a variable speed d-c motor. In 
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the third test a duct was attached 
to the fan nozzle and connected to 
a high speed centrifugal fan. As 
shown by Fig. 2, air flow could be 
established by either the propeller 
fan or the centrifugal fan. The 
propeller fan was to be used for 
low air rates and the centrifugal 
for high air rates. It was found that 
the high speed centrifugal fan was 
unsatisfactory at low air rates due 
to pulsating flow when near the 
shut-off point. In future tests it 
will be only used for high air rates. 


Measurements and Measuring 
Instruments 


For the first two test groups, air 
rates were obtained by making a 
heat balance between the gain in 
enthalpy of the air and the loss in 
enthalpy of the known rate of wa- 
ter. An air rate for the third test 
group was obtained by drawing the 
air by means of a fan from the top 
of the tower through a 3-ft square 
wooden duct and a calibrated me- 
tering nozzle in which its velocity 
was determined. A calibrated orifice 
downstream from the centrifugal 
pump was used to meter the water. 

Evaporation and_ entrainment 
rates were determined from the 
weighed make-up water plus the 
loss indicated by a change in the 
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water level in the sump ta) 
electric point gage was 
measure the water level. 

Inlet water temperatures y 
tained by means of four 
couples connected in series . 
cated in the spray nozzle m 
A thermocouple was located 
Sump tank in order to obta 
water temperatures. Seve 
able thermocouples were 
from the bottom to the top 
deck in order that a trav 
water temperature with hei 
cross section could be obtai 
was realized that the temp: 
distribution of the water 
cross section might vary in d 
directions, but the best tha’ 
be done at the time was to 
traverse along only one cent: 
Thermocouple emf’s were ol! 
by means of a potentiometer 
able to 0.005 mv. The potenti 
was mounted on a meterin; 
placed upon a concrete slab 
from the cooling tower in o1 
eliminate vibrations. 

The pressure drop in thé 
was measured with an electri 
gage micromanometer read: 
0.0002 in. of water. This inst: 
was also placed on the m 
table. The pressure taps wi 
cated at either end of the 
section and in the center 
packing deck. The tap consi 
two concentric cylinders wi! 
annulus closed on the ends 
were drilled on the inner < 
and a pressure tap was led fri 


outer cylinder wall to a wate! 


and then to the manomete! 
other line was led from the | 
of the outer cylinder wall 

water trap in order to drain 
caught in the pressure tap a! 


Inlet air wet bulb and dry 
temperatures were determin: 


four thermocouple psychron 
one located at the center of ea 
take louver. Readings were 
separately and averaged at 

time. An air sampler was u 
determine outlet air wet bu! 


dry bulb temperatures just b: 


the sprays. A thermocouplé 
chrometer located downstrean 
the propeller fan was used 
check. 


AiR 


Btu 
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air sampler was constructed 
tinned within 
Air from the tower was 


LWoO cans, one 
ther 
ito the outer can over a baffle, 
» as an entrained-water scrub- 
then into the inner can 

et and dry thermocouples. Air 
was evacuated 
The 
can was thoroughly insulated 
method yielded a measure- 


over 


the inner can 


leans OI an alr ejector 


at only one point in the cross 
n. It is realized that the non- 


rmity of the 
would 
the exit air 


temperature ol 
cause some non-uni- 
itv of conditions 


conditions, as meas- 


exit air 
were not considered to be as 
irate as desired. 
he distribution of the total water 
the tower between the falling 
er drops, the film on the pack- 
and the film on the tower walls 
determined by 
king water catcher and a 
ter catcher. The packing water 
‘her was shaped into a long rec- 


means ol a 


wall 


ilar trough with a false bot- 
The 
d longitudinally 
The upper 
at the top but was partitioned 
sswise by bulkheads 
These bulkheads spaced in 


1 a manner as to catch packing 


lower chamber was di- 


two en- 


into 


reac 
iis 


chamber was 


means ol 
were 


er in one space and water drops 





neath a packing deck. By punching 


holes in the false bottom partition 


in such a way so as to lead 
water drops between the 
Slats into one of the 
tudinal chambers and slat film wa- 
ter into the other, it was possible to 
collect each of these separately and 
conduct the water to the outside of 
the tower by rubber 


means oI two 
hoses connected to each of the low 

er chambers. The wall water catch- 
er consisted merely of a flat trough 
fastened to the tower, and draining 


through a pipe to the outside of the 


tower 


Tests Conducted 

Tests were conducted 
groups referred to as Test Group 1 
Test Group 2 and Test Group 3 
The actual test results are not 


shown in this JouRNAL, but 


in tnre¢ 


will be 
published with the complete report 


Test results and computed values 
will, however, be found in Figs. 3 
to 8 
Data and 
Computations 
Evaporated and Entrained Water 
The measurement of make-up 


+ 


water by means of the make-up 
weighing tank and sump tank level 
vielded the sum of the 


and entrained 


evaporated 


water. Evaporated 





2 


miy li it were possibie to measure 

the entrained water. Becauss 

measurement was not possible, the 

total make-up water wa j trued 
T i! f 


to be equal to the evapo 
A small amount of entrained wate: 
was observed leaving the tows ] 
noted that the « 

ment increased sharply 


approximately ovVUU 


per (hour) (square foot 
section area of packin I 
6 muilmeter water dro} 


bottom of a 
Reynolds num 
be approximately 2800. Accordi 


to Nottage and Boelter’ a Reynold 


at the 
sponding 


number of about 4000 leeded 
uspend the drop. For the smalle 
drops, the previously mentioned 

iding ‘(air flow rate : d « 
rain drops sn er t 
meters 
Water Distribut 

The water drainin of! e pach 
1g as film, and that fallin be ef 


packing in drops, or that draini: 


off the wall as film was collected 
separately to obtain the rate pe! 
hour for each. The total dr ed 
ff the slats as fi vas ob ed 
by multiplying the we ollectet 
from a portion of the slats by th 
ratio of total slat l { 
portion 
It was found that the sum « 
e = 
, $5 > 
© .89 « 
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67,000 


Fig. 1—Relation of air enthalpy to height for various ratios 


of L G 
19 percent) Ib pet 


Data from Fig 
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three water quantities obtained in stations were weighted so that the Further study on the effect 
this manner was greater than the sum of these increments equaled percentage of water in the - 
quantity determined by means of the total change in enthalpy form and that in the form o! B 
the metering orifice. Each of the throughout the tower. on unit volume enthalpy tr: 
three quantities was therefore de- coefficients was considered n: . 
creased in the same ratio so that 2"thalpy Transfer Coefficients Work is now being carried « 
the total equalled the metered With the mean water tempera- the author to fulfill this need we 
quantity. ture and the air enthalpies at vari- Along with the calculatio: . 
Air Enthalpies ous heights in the tower calculated, point transfer coefficient wa ys 
: a transfer coefficient was obtained = determination of an overall tr 
Air enthalpies at various heights —_ between successive heights. Anen- _— coefficient for the whole : 
of the tower were not obtained from ergy transfer equation between two section and the spray sectio: a 
the actual wet and dry bulb temper- _ successive stations in the tower may With the enthalpy changes | e 
atures. The measurement of wet be written as. water for the packed sectio: “a 
bulb and dry bulb temperatures of L.Cow (48). (hia) Vx (Aix) » the spray section known, th oa 
a sample of air which is Sg Se ae 1) lowing quantities were found <e 
by water drops requires that the cae same manner as indicated by |! 2 
measuring device be protected from ere ton 1: . 
these drops of water. When a L = water rate, pounds per hour. ws 
sample is obtained by passing the — ee ee (hia), = overall enthalpy toanal se 
air through a tube to the outside per (pound) (Fahrenheit de- efficient oo ee Were “ 
ag the packed section, B i 
and then through a separator in grees). (hour) (cubic foot) (B mio 
order that any entrained water (At), = temperature increment be- pound of dry air). : 7 
Grape Se sapares, & e arenas Shad tween two successive heights (h,a). = overall enthalpy transf: a 
the walls of the device would be in the tower, Fahrenheit de- eficlent per unit volo — 
wetted and thus cause a change in grees. the spray section, Btu _ 
enthalpy of the sampled air. Be- = = height above the bottom of (hour) (cubic foot) (Bt ser! 
cause of the small amounts of water the packed section to halfway pound of dry air) wre 
involved, any correction would be between the successive sta- Pressure Drop a 
difficult to obtain. An instrument tions considered, feet. ivi 
for making an accurate measure- (hia). = point enthalpy transfer co- A small amount of gor pr cha 
drop data was obtained for A 


ment of the air condition inside the 
tower has not been devised as yet. 


Measurements which could readi- 
ly be obtained inside the tower were 
the water temperatures; of these, a 
traverse was obtained along a cen- 
ter line of the packing at various 
heights in the towers. Wall water 


efficient per unit volume of 
tower, Btu per (hour) (cubic 
foot) (Btu per pound of dry 
air). 


a=surface area through which 
energy is transferred per unit 
volume in the volume in- 
cluded by (At)x, square feet 
per cubic foot. 


packed section. No correlatio: 


attempted due to the fact that | 


few data were taken. 


Discussion 
Energy Distribution 


It was noted that a plot of th 


enthalpy, i.x, as a function of hs 


temperatures were also measured at V. = volume of tower included be- in it ‘ a 
the same height. By using the pre- tween the two successive '" the tower, z, and of the rati ae 
viously measured water distribution water to air rate, L/G, served | | 


temperature stations consid- Me 
of wall water and packing water, a ered, cubic feet. represent the energy distribu _ 
mixed mean temperature at each 
level was computed. The tempera- 
ture of the water which fell into the 
basin was also measured. By know- 
ing the total water rate and tem- 
perature differences between suc- 
cessive levels in the tower, an en- 
thalpy change was calculated be- 
tween these successive positions 
from the sump to the nozzles. Since 
the wet and dry bulb temperatures 
of the incoming air were also meas- 
ured, successive values of the air en- 
thalpy were obtained by equating 
the changes in water enthalpy to 
the changes in air enthalpy. The 
changes in enthalpy between these 
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(Aix) m = integrated mean enthalpy po- 
tential difference‘ between 
the two successive tempera- 
ture stations in tower, Btu 
per pound of dry air. 


Note that a was not separated 
from hk, even though a set of pack- 
ing was used for which the surface 
area was known. It will be shown 
that a considerable portion of the 
falling water in the tower was in 
the form of an aggregation of vari- 
ous sized drops for which the sur- 
face area was not known. This fact 
is true for all packed cooling towers 
where there is an interchange be- 
tween film and drop formation. 
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through the tower better than 


temperature of the water. Du: 
the tests, values of air entha)) 


at the entrance to the tower, i 


not vary by more than three | 


cent for all runs during a 
night. A first attempt was mad 
plotting the enthalpy of the air 


given height in the packed sec! 
ixx, VS XT with L/G as a param: 


where L was the water rate a! 
the air rate. In doing so, it 


found that some of the experin 
tal points were erratic and cau 


some confusion. By plotting : 
L/G with x as a parameter, 


various curves fell into a reason: 
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- (see Fig. 3 for Test Group 2). 
By obtaining points on the faired 
es of Fig. 3 of i.x vs L/G and z, 
ssplot was made, see Fig. 4. 
ean be noted in Fig. 3 that at 
pproximate value of L/G 0.4 
» was a sharp decrease in i,. for 
values of x as L/G was de- 
sed. Although G was main- 
ed at approximately 67,000 lb 
hour for these runs, L/G was 
ed by varying the water rate, L, 
95,500 lb per hour to 6500 lb 
ner hour. It was realized that be- 
en the water rates of 95,500 and 
b per hour there would be a 
sition region from completely 
tted to completely dry packing 
‘h would be called a partially 
wetted packing region. In this re- 
) there occurs channeling of the 
vater streams on the packing and a 
nsequent loss in cooling effective- 
ness. The variable L/G was not 
onsidered very significant in de- 
scribing the transition from a fully 
wetted to a partially wetted packing 
because G can be changed for a 
en value of LZ and still not 
hange relative wetting 
A better variable than L/G for 
packing loading would be a 
juantity which would take into ac- 
‘ount the water spreading charac- 
teristics of the packing. This may 
verhaps be in part described by the 
ratio, blocked cross sectional area to 
the gross cross sectional area, or by 
surface area of the packing for 
foot of length of tower per open 
r net cross sectional area of the 
ver. In order to prevent the vari- 


from approaching infinity 
when the packing density ap- 
proaches that ofa spray tower 


ro packing surface area), a ratio 
slat film water rate to drops 
ter rate was used. This variable 
ke used in the correlation of re- 

from various towers might be: 


a. a 


Ss 


= total surface area of packing in 
tower, square feet 
net or open cross sectional 
area of packed section, square 
feet. 
gross cross sectional area of 
tower, square feet. 
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Fig. 5—Typical temperature distribu- 
tion for cooling tower 


Temperature measured along center ling 
I 32.500 Ib per hour 
G 63,000 Ib per hour 

Ink " 60 F dry bulb. 57 F wet bulb 


water film drained off packing 

slats, pounds per hour 

wy water flow in drops between 
slats, pounds per hour 


As the density of packing de 
creases, both area A and the ratio 
of the film to drop water rate w,/wa 
decrease until the limiting case of a 
spray tower is reached in which 
case S and w./w.s become zero and 


does not have a singularity. The 
value of 


L ( tas )(“ A ‘ 


S 


becomes 


24.2 20 
23( 
(67000) (0.4) onan 


17.9 lb/ (hour) (square foot) 


for the present experimentation 
at the point referred to previously 
on Fig. 3 where partial wetting 
begins. In the case of the experi- 
mental data presented by London, 
Mason and Boelter', the value of 
L(w,/Wa) [(A, — As) /Ag] 

is 3.8 lb per 

S . . 

(hour) (square foot) for the critical 
point of wetting they reported. The 
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quantity w./wa was assumed to be 
about 1.0 for the London, Mason 
and Boelter data. Comparison of 
the two values shows that the pres 
ent method of determining the crit 

ical point yields a value five times 
the value obtained by the former 
eroup. It is believed that the step 
made in trying to correlate the 
critical points of the two tower 

even with seemingly negative ri 

sults at present, should lead toward 
a more complete understanding of! 
the correlation of other desirable 


ywer variables 
Water Temperature Distribution 


Observing Fig. 5, which repre- 
nts a typical set of data, it was 
found that the water temperatures 


near or at 


the center of the tower 
were 5 to 20 deg higher than thos¢ 
near the sides. Higher temperatures 
may be expected near the center if 
the water rates are more concen- 
trated there and also if the air ve 

‘ities are higher toward the sides 
In experiments now being con- 
ducted the wall water is being elim- 
inated near the top of the tower as 
much as possible in order that its 
effect be removed 

The wall water temperatures de- 
creased by only 40 percent of the 
total of the temperature 
change in the packing because of 
the lack of stirring, splashing and 
surface area during its descent. The 
first is equivalent to a high water 
side resistance to heat transfer 


water 


Fig. 5 shows that the average wa- 
ter temperature at the bottom of 
the packed section was lower than 
that of the sump. However the wall 
water existed at a much higher 
temperature at this point, 95 F as 
compared to 70 F, therefore the 
mixed mean temperature of the 
packing water plus the wall water 
vielded the sump water tempera- 
ture of 74.5 F after corrections were 
made for the cooling by the air be- 
tween the bottom of the packing 
and the catch basin. Fig. 6 shows 
wall water temperatures as a func- 
tion of height for Test Group 3. 


Water Distribution 


From the data which were ob- 
tained for the three Test Groups at 
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different times, the percentage of 
wall water, slat water, and water 
drops between slats varied some- 


though the ratio of water rate by 
drops to water rate as packing film 
may remain constant, the surface 


trance which change into tur 


or viscous velocity 


further into the tube were fo 


be the cause. Water 


and 


distrib 


what. The results were averaged area of water drops to packing film ai 
and yielded the following data: will increase with total water rate. tributions in the cooling tow: 
Research and analysis is now be- far from being uniform. A 

Percent Water Rates ing carried on to show the relative tered the tower by making 
— —— = ~— — importance of water drop cooling to angle turn and water entered 

2 41 31 28 the packing film cooling. This will nine individual sprays. The 
’ 28 32 7. ae be illustrated by not only making a conditions as mentioned fo. 

Av'g. of 1,2,&3 36 30 34 ‘ 

Av'e. of 1 & 2 10 og 32 microscopic analysis on the indi- transfer were not found in t! 
vidual water drop and film, but also ing tower but it is believed t) 

The slat and drop water data by varying the density and types of locity distributions were the 


were obtained at one place in the 
tower with the wall water in a sepa- 
rate device but all results were cor- 
rected so that the sum of the three 
quantities equaled the total meas- 
ured water rate. Since the average 
results given in the last two rows 
were similar, it may reasonably be 
concluded, for the present, that the 
water rate distribution was approxi- 
mately divided in percent as fol- 
lows: wall water 40; packing slat 
film water 30 and water drops 
30. 

Of the water in the packed sec- 


packing. The latter will serve to 
change the performance of the 
tower by causing different heights 
of fall of the water drops and also 
different drop size distributions due 
to splashing. 


Point Enthalpy Transfer Coefficient 
per Unit Volume 


Point enthalpy transfer coeffi- 
cients per unit volume are shown 
plotted as a function of the position 
x which is measured above the bot- 
tom of the packed section at points 
halfway between the water temper- 


of the varying transfer coeft 


shown in Fig. 7. 


It might be : 


that the point transfer coef! 
should be higher at the wate 
trance side of the packing b 
the water temperatures wer: 


and air flow more unifor: 
observing the water 


n 


time after tests were made 


noted that water was 


not 


sprays 


I 


distributed on the packing bs 


like 
spray. It 


of the sheet 
of the nozzle 


m 


characte! 


concluded that the water dis 


tion at the spray end of 


+ 


1 
Ait 


tion only, an equal division between ature movable thermocouple sta- ing was uneven and th 
drops and slat film occurred. It is tions. Data for Test Group 3 were would not be conducive 
not justified, therefore, to assume used in drawing Fig. 7. Fig. 7 transfer coefficients. Lowe! 
that the surface area of heat or showed the tendency of point con- transfer coefficients at the e1 
ductances to be highest approxi- the packed section were p! 


mass transfer is only the packing 
surface area as was done in the 
work presented by London, Mason 
and Boelter’, because up to half the 
water in the tower at any particu- 
lar time was not in the form of 
packing film water. Transfer coeffi- 
cients should then be reported as 








mately halfway up the packed sec- 
tion. 

It has noted in the heat 
transfer from tube walls to fluids 
flowing into and through a tube 
that the point transfer coefficients 


were high at entrances because of 


been 





caused by the non-uniform 


bution of air and water 
spective entrances 
Further 


attempt to verify these re: 


eliminate or correct for 


conditions mentioned. For the 


+ 
a 


S 


experimentation 








h.a and not fh; which is based only the fluid flow conditions. Uniform of water distribution, a 
upon a packing surface area. Even velocity distributions at the en- screens may be used just afte 
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Fig. 7—Point enthalpy transfer coefficient per unit vo! 

as a function of height in packed section for various » 
of L 

76,800 (+ 11 percent) lb per hour 

Data from Test Group 3. 


Fig. 6—Wall water temperatures as a function of height 


76,800 (+ 11 percent) Ib per hour. 
Data from Test Group 3. 


Air rate Air rate 
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Conclusions 


1. Air enthalpies decreased sharply 
with water rates at all positions in the 
packed section for value of L/G from 
0.35 to 0.4 indicating a possible critical 
point for partially wetted packing. 


2. The water temperatures over any 
cross section in the packed section were 
maximum approximately midway be- 
tween the tower sides. Values were 
found to be from 5 to 20 deg higher 
than those near the sides. 


3. The temperature of the water film 
on the walls was found to decrease by 
only 40 percent of the decrease in tem- 
perature of the packing water over the 
height of the packed section. 


4. The total water flowing was found 
to be divided between the film on the 
walls, drops between packing slats and 
film on the packing slats in percent as 
follows: wall water film 40; water 
drops between packing slats 30; wa- 
ter film on packing = 30. 


5. The point enthalpy transfer coeffi- 
cients per unit volume, (hia)x, were 
maximum approximately halfway be- 
tween the ends of the packed section. 


6. Overall enthalpy transfer coeffi- 
cients per unit volume of the spray sec- 
tion above the packing were from 185 
to 235 percent greater than for those in 
the packed section. Overall enthalpy 
transfer coefficients per unit volume 
were found to vary from 85 to 360 Btu 
per (hr) (cu ft) (Btu per lb dry air) 
for the sprays and 40 to 160 Btu per 
(hr) (cu ft) (Btu per lb dry air) for the 
packing over a water rate range of 
6500 to 95,500 lb per hr. Air rates re- 
mained approximately 67,000 lb per hr 
* 19 percent for all runs. 


7. For the range of water flow of 
6500 to 95,500 lb per hr and an average 
air rate of 67,000 lb per hr, the pressure 
drops varied from 0.2 to 0.35 in. of 
water respectively. Correspondingly, 
the computed Fanning friction factors 
were found to vary from 0.40 to 0.70. 
The Reynolds Number for air was ap- 
proximately 50,000 based upon an hy- 
draulic radius of the net cross sectional 
area. 


Nomenclature 


A, = gross cross sectional area of 
tower, square feet. 


A, = net or open cross sectional 
area of packed section, square 
feet. 


a = surface area of energy trans- 
fer per unit volume of tower, 
square feet per cubic foot. 


Cy. = specific heat of water, Btu 
per (pound) (Fahrenheit de- 
gree). 
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h; = unit enthalpy conductance, 
Btu per (hour) (square foot) 
(Btu per pound of dry air). 


(h\a), = overall enthalpy transfer co- 
efficient per unit volume of 
packed section, Btu per 
(hour) (cubic foot) (Btu per 
pound of dry air). 


overall enthalpy transfer co- 
efficient per unit volume of 
spray section, Btu per (hour) 
(cubic foot) (Btu per pound 
of dry air). 


(hia), = 


(h,a)+ = overall enthalpy transfer co- 
efficient per unit volume of 
spray and packed section, 
Btu per (hour) (cubic foot) 
(Btu per pound of dry air). 


point enthalpy transfer co- 
efficient per unit volume at 
height x, Btu per (hour) 
(cubic foot) (Btu per pound 
of dry air). 


(h,a)« 


g gravitational acceleration, 
feet per (second) (second). 


G = air rate, pounds per hour. 


\| 


= enthalpy of air in tower at 
height x, Btu per pound dry 
air. 


log mean enthalpy potential 
difference between two suc- 
cessive temperature stations 
in tower, Btu per pound of 
dry air. 

Ap = pressure drop of air through 
packed section, feet of air. 


L = water rate, pounds per hour. 


= hydraulic radius A, 
perimeter (feet) of packing 
slats in one deck. 


es) 


S total surface area of packing 
in tower, square feet. 
(4t), = temperature increment be- 
tween two successive heights 
in tower, Fahrenheit degrees. 


u = mean air velocity through 
packing, feet per second. 


V. = volume of tower included be- 
tween two successive heights 
in tower, cubic feet. 

w, = water rate as film on packing 
slats, pounds per hour. 

wa = water flow between slats in 
the form of drops, pounds per 
hour. 


x = height above bottom of 
packed section, feet. 


f = friction factor defined by the 
Fanning equation. 
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Summary of Local 


—_—_ 

\ilanta—December 2, 1948. Pres. 
Le L. Barnes presided at the 
annual social meeting held in the 
dining room of Harris’, Inc. Presi- 


dent Barnes introduced newly elect- 
ed officers who are: Leo Sudderth 
ir. President, Ralph L. Beach, Vice 
President, Frank A. Player, Secre- 
Frederick W. Bull, Treasurer, 

i Lewis L. Barnes and Charles V. 


ne 
Fenn, Governors. 

President-Elect Sudderth made a 
short acceptance speech and an- 


yunced committee chairmen for 
the coming year as _ follows 
Frederick W. Bull, Finance, Harry 
L. Baker, Jr., Program, Everett T 
Gorbandt, Membership, Jack G 
Attendance, Walter M 
Garrard, Social and House, George 
B. Hightower, Hospitality and Ac 
uaintance, H. King McCain, Re- 
earch, Spencer Boyd, Codes, and 
Richard H. Yancey, Publicity. After 
rt intermission, the remainder 

the evening was given over to 
the enthusiastically received Great 
Torrini, magician and showman 
Attendance 42. Attendance rati 
40 


Croley, 


} ST 


York—December 8, 
1948. The meeting was called to 
rder by Past Pres. Carl F. Woese 
it Howard Johnson’s restaurant, at 
3:15 p. m. Program Chairman Leo 
E. LaRow reported that the next 
meeting would be held in Syracuse 

Wednesday, February 16, at 
Howard Johnson’s restaurant, and 
that Harold A. Lockhart would 
peak on the subject, Hot Water 
Systems. William H. Driscoll, past 
resident and life member, intro- 
duced Dean Lauren E. Seeley, treas- 


Central New 


Ire! the Society, who spoke on 
*N The attendance ratios shown repre- 
sent membership attendance divided by 
e ter membership. These ratios will 


as a partial indication of interest 
local chapter members in various 
ubjects programmed by the various 
and may be useful in deciding on 
for chapter meetings 


Meetings* 


What Kind of Society Do We Want? 
His analysis of the Society's activi- 
ties brought forth a _ stimulating 
discussion. Attendance 32 


Central Ohio—December 20, 1948. 
A city code covering heating and 
air conditioning was the subject of 
the talk given by R. S. Curl at the 
Chapter gathering in the Chitten- 
den Hotel. Mr. Curl, 
mechanical engineer and treasurer 
of the Chapter, has been delegated 
by the City of Columbus to draw 
up the code. 

Mr. Curl stated that the code 
should be mainly concerned with 
safety but that it should also help to 
eliminate irresponsible contractors 

Three separate divisions of the 
code are planned with three licenses 
to cover these divisions: (1) Warm 
air, including forced and gravity in- 
stallations; (2) Steam and hot wa- 
ter, both gravity and forced; and 
(3) Air conditioning, including re- 
frigeration 

Mr. Curl stated that wherever it 
is possible, national authorities will 
be referred to. The Society’s HEATING, 
VENTILATING AND AIR CONDITIONING 
GUIDE will be the authority for fig- 
uring heat loss and for other items 
within its scope. For the code per- 
taining to warm air installation, the 
authority will be the National Warm 
Air Heating and Air Conditioning 
Association. For refrigeration in- 
stallation, the American Standards 
Association will be the reference 
Other points discussed by Mr. Cur] 
were: the relationship of cooling 
systems to heating systems, loca- 
tion of heating plants, accessibility 
to heating plants or main control 
valves, fire hazards of filters, out- 
side air intake, cooling towers, 
kitchen exhausts, and radiant heat- 
ing. 

A lively question and answer and 
open discussion period followed. The 


consulting 
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Chapter 


consensus was that it would be very 
desirable to use current editions ol 
accepted material, such as THE 
GUIDE, as references 

President William M. Myler, J: 
presided over this meeting. The 
Executive Committee 
the nomination of Newton T. Hess 
to fill the vacancy created by the 
death of M. R. Hamlin. President 
Myler was elected Chapter Delegate 
and Vice President E. A. Norman 
Jr. was elected Alternate to repr 
sent the Chapter at the Chicago 
Meeting. Attendance 33 


announced 


November 9, 1948. At 
the short business session of the 


Cincinnati 


dinner meeting in the Engineer's 
Club, Carson D. Weaver announced 
that Leon L. Kuempel, a Society 
member, would speak on Vehicle Air 
Conditioning at the Chapter’s De 
cember meeting. Arno Gerdsen then 
reported December 14 as the date 
for the tag Xmas Party, and 
March 12, 1949 as the date for the 
Ladies’ Dinner Dance, both events 
to be held at the Kemper Lan 
Hotel 

The business meeting was ad- 
journed and Marvin Mathewson in- 
troduced Alfred E. Stacey, Jr., first 
vice president of the Society and 
process consultant of Carrier Corp 
Syracuse, N. Y. Mr. Stacey spoke 
on Engineering and Economic Mo- 
bilization, a subject that gave the 
membership an insight into the tre- 
mendous task of supplying mate 
rials and equipment for World Wa: 
II. Mr. Stacey also gave a resumé 
of the early history of our Society 
Attendance 37 


Delta—December 14, 1948. Vice 
President Ross B. Guest, presiding 
over the regular monthly meeting 
at the New Orleans Athletic Club 
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read a letter from Reg. F. Taylor, 
chairman of ASHVE ‘Chapter Rela- 
tions Committee, which covered the 
subject of Society membership and 
membership applications. 

Introduced by John J. Bryner, the 
speaker was Henry Sleik, vice presi- 
dent of the W. B. Connor Engineer- 
ing Corp., New York City. His sub- 
ject was Odors—Their Nature, Cause 
and Control. His informative talk 
was highlighted by the use of slides 
and by a demonstration of odor 
adsorption. 

Music during the dinner and after 
the talk was provided for by the 
Entertainment Committee. Attend- 
ance 32. 


Delta—November 9, 1948. G. L. 
Tuve, president of the Society, spoke 
on The Engineer as a Professional 
Man at the regular monthly Chap- 
ter dinner meeting held at the New 
Orleans Athletic Club. He discussed 
possible developments and advances 
in heating and ventilating, and the 
engineer’s place in this progress. 

Chapter delegate elected by accla- 
mation was John S. Burke, and 
James S. Adair was elected alter- 
nate. Reporting for the technical 
papers committee, Mr. Burke an- 
nounced that Bruce A. Jacobi, chief 
engineer for the Lerner Stores, 
would speak on Chain Store Air 
Conditioning at the chapter’s joint 
meeting with the Louisiana Engi- 
neering Society in January. Mr. 
Burke also read a letter from C. R. 
Gardner, chairman of chapter dele- 
gates for ASHVE, requesting sub- 
jects for the agenda of the Chapter 
Delegates metting at the coming 
Annual Meeting. 

Membership Committee Chairman 
Walter G. Grant, Jr., gave a report 
on applications of prospective mem- 
bers. A letter from the local chapter 
of the National Association of Prac- 
tical Refrigeration Engineers was 
read by Pres. L. V. Busenlener. The 
letter invited the Chapter’s attend- 
ance at their national convention. 
Attendance 29. 


Golden Gate—December 2, 1948. A 
combination of Ladies Night, Past- 
Presidents’ Night and a Christmas 
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Get-Together was held in the Engi- 
neers Club. The following past pres- 
idents were introduced: Baldwin M. 
Woods, G. M. Simonson, John F. 
Kooistra, Rolfe A. Folsom, Robert B. 
Holland, James Gayner, and Fred 
W. Kolb. Clarence L. Peterson was 
represented by his wife. Neil H. 
Peterson and Clyde E. Bentley were 
unable to be present. 

President Herbert V. Hickman 
turned the meeting over to the pro- 
gram chairman, Kar] Baldwin. Mr. 
Baldwin then introduced, as master 
of ceremonies, Baldwin M. Woods, 
the Chapter’s first president. 

The varied program included mu- 
sic, games, and two movies giving 
interesting pictures of California 
and the United States. 

Santa Claus appeared and dis- 
tributed Past Presidents’ pins to the 
past presidents attending. Santa 
then gave candy canes to the other 
members and guests. A musical in- 
terlude, presented by George Walker 
and Dow Stone, included communi- 
ty singing. At the end of the pro- 
gram, a mysterious piano player 
broke in with some more popular 
music. (It was discovered she was 


one of the guests.) Attendance 99. 


Illinois—November 13, 1948. Harold 
F. Stamps, chairman of the Meni- 
bership Committee, introduced new 
members, and out-of-town guests 
were introduced by M. J. Bamond, 
member of the receiving committee. 

A proposed amendment of the 
Municipal Code of the City of Chi- 
cago was the subject of the report 
of the Legislative Committee. Read 
by O. J. Prentice, the report quoted 
a letter from the Western Society 
of Engineers. This amendment sug- 
gests that no plans be approved for 
building construction unless 
stamped by an architect or engi- 
neer licensed in accordance with the 
Illinois State Engineering act. The 
membership voted in the affirma- 
tive. 

After the business meeting, Clyde 
W. Colby, Whitewater, Wis., was 
introduced by Roy W. Shields, mem- 
ber of the Meetings Committee. Mr. 
Colby, who is associated with the 
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A. O. Smith Corp., explai: 
firm’s experience with heat C: 
stallations in homes built 


ployees. These homes used 
heating systems, and in one G 
buildings the héat pump w: Ci 
With slides Mr. Colby ilh st 
and compared many types « ga 
ing systems such as steam : C! 
warm air, convector, and 
radiant systems. to 
He described an installa Ca 
Pennsylvania in which the 
heat loss seemed unusual! er 


Upon investigating, enginee: B 
a spring under the hous 


spring was absorbing mo! In 
than the boiler capacity. M: co 
recommended thereafter ma 
sulation be installed under t! ope 
ment floor where such a p = 
might exist. res 
One high point of the « pro 
was Mr. Colby’s description The 
A. O. Smith plant at Kankal for 
The building, he pointed Att 
350 ft x 1200 ft and was 
entirely with panels. An ind 
of the interest of the membe! 
Mr. Colby’s discussion was t le 
that the question and answe! Des 
continued for more than C 
after the meeting had been hea 
closed at 9:30 p.m. Attenda Hea 
Attendance ratio .347 San 
Iow: 
Vice 
° San 
with 
Indiana—November 19, 1948. A fuel. 
dinner at LaRue’s Restaur: l and 
dianapolis, Pres. Paul R. Jord mod 
called for a report from thi disc) 


tary on the Board of Go\ 
meeting held earlier in the ev 
It was suggested that meé 
having items to be included 
agenda at the 55th Annual Meetin: 
at Chicago contact the C 
Delegate, Irwin W. Cotton 

Ward Fenstermaker, chair 
the student placement comn 
submitted a report on the chi 
aid in securing positions fo! 
neering graduates. The cha 
of the student Chapter guest 
mittee, Richard James, greete: 
student members from Purdt 
urged further participation ! 
dent attendance and sponsors - 
the part of Chapter me! 
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les Hagedon, chairman of the 
ings committee, announced 
t] at the January 28 meeting, 
G. D. Winans of The Detroit Edison 
Co. would address the Chapter on 
Distribution. Gerald Post 
some details of the coming 
Christmas Party. 
1e meeting was then turned over 
to Walter W. Grear, who introduced 
Carl Boester. Mr. Boester spoke on 
Heat Pump, going into consid- 
le detail on heat sources, and 
ig some interesting pictures 
n test installations he had made, 
iding a unit using an internal 
mbustion engine. After the for- 
mal presentation, the meeting was 
to questions. A stimulating 
discussion followed regarding the 
residential housing situation and 
prospects for construction in 1949 
The discussion included much in- 
formation on prefabricated housing 
Attendance 58 


Steam 


lowa—December 14, 1948. At the 
Des Moines Club, with Pres. Daniel 
C. Murphy presiding, members 
heard an interesting talk on the 
Heat Pump, given by John F. 
Sandfort, associate professor of 
Iowa State College. Introduced by 
Vice Pres. Donald E. Wells, Professor 
Sandfort compared the heat pump 
with other heating methods and 
fuels. He used slides with graphs 
and formulas to explain the ther- 
modynamics of the heat pump, and 
discussed applications now being 


found for this heating method, pai 
ticularly in the Equitable Building 
in Portland, Ore. His informative 
talk was well received by the mem- 
bers and President Murphy extend- 
ed hearty thanks to him 

Marvin E. Gould reported on the 
desirability of promoting a student 
branch at the Iowa State College, 
and the membership committee was 
instructed by the Chapter to pro 
ceed with student branch planning 

The Annual Meeting at Chicago 
was discussed, and a committee was 
appointed by President Murphy to 
study the subject of selecting Chap 
ter officers and delegates to the 
Annual Meeting. This committee is 
as follows: Fred E. Triggs, chair- 
man; Tracy R. Johnson, Perry 
LaRue, and B. E. Landes, committee 
members 

Progress of the State Building 
Code Committee was reported on by 
John F. Sandfort. The legislative 
committee was charged with formu- 
lating recommendations as to the 
Iowa Chapter’s further participa- 
tion in the work of the Building 
Code Committee, relative to bring- 
ing this matter before the next ses- 
sion of the Legislature. Attendance 
30 


Manitoba—November 18, 1948. Af- 
ter J. R. Stephenson, president of 
the Chapter, had summarized cur- 
rent correspondence from the Re- 
search and Research Promotion 
Committees of the Society, there 





lov Chapter members and guests who attended the November 9th meeting at 
wh Professor Nathaniel Glickman spoke. Professor Glickman is the center 
figure in the front row. On his right is Daniel C. Murphy, lowa Chapter president 


ort 





iec\ing, Piping & Air Conditioning, February 1949 


? 


was a discussion of various aspe 
relating to Society dues and publi 
cations. 

Speaker of the evening was C. N 
Helyar, who was introduced by 
Einar Anderson. Mr. Helyar des 
cribed a heating system designed 
for lignite coal. This system, said 
Mr. Helyar, through a combination 
of mechanical firing and ash dis 
posal with an efficiently operated 
result 


service organization 


work-free, dirt-free heat. A short 
movie depicting this system wa 
shown. Attendance 20. Attendan 


ratio 0.53 


November 16. Al 
Seeley, dean 


Massachusetts 
excellent talk by L. E 
of engineering of the University ol 
New Hampshire and ASHVE trea 
urer, was enthusiastically received 
by the Chapter. The title of Dean 
Seeley’s talk was What Kind of 
Society Do We Want? 

Pins were presented to the fol 
lowing past presidents of the Mas- 
Chapter Edmond A 
Frederick R Elli 
Thomas F. McCoy 
Franklin, William A. McPherson 

Current activities in the Society 
Research Laboratory in Cleveland 
were reported on by Clyde A 
McKeeman, assistant to the presi 
dent, ASHVE. His report was well 
by the audience, which 


sachusetts 
Dusossoit, 


taipn 


received 
asked a number of questions. The 
Emergency Planning and Research 
Bureau's executive director, E. I 
Moulton, described the 

service which the Bureau has for 
architects and engineers. Attend 
Attendance ratio 0.31 


placement 


ance 35 


Michigan—-November 15. The reg 
ular monthly meeting was a dinne! 
held at the Horace A. Rackham 
Memorial Building. After commit 
tee reports were made, two new 
members, D. P. Cunningham ande 
T. S. Carby, were introduced 
Sterling S. Sanford and Danie] H 
Lewis reported on their activitie 
aiding in the revision of city ordi 
nances, to license refrigeration op 
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erating engineers and to revise the 
fuel oil heating equipment code. At 
W. O. Smith’s suggestion, Mr. Lewis 
described the code as a division into 
two classifications: Class A, cover- 
ing licensing for grades 1, 2 and 3 
light oil and Class B, unlimited 
licensing for all grades of fuel oil. 
Pres. Eric F. Hyde announced his 
appointment of George W. Akers as 
the Chapter’s liaison research officer 
with the Society, and Mr. Akers 
described liaison duties. President 
Hyde also read the report of the 
Chapter’s delegate discussing the 
last meeting of the delegates at 
Bretton Woods, June 21 and 22, 1948. 
A motion by the board of govern- 
ors, presented at the regular Octo- 
ber 11 meeting, was read by the 
secretary and was seconded, and 
unanimously approved by the Chap- 
ter members. The secretary also 
read a letter from A. V. Hutchinson 
about the Michigan Chapter’s offer 
to be host to ASHVE in June 1950. 
W. S. Harris, special research as- 
sociate professor at the University 
of Illinois, was presented to the 
group by Laurence A. Burch, chair- 
man of the program committee. 
Professor Harris then read a paper 
on Baseboard Radiant Heating, 
which was considered excellent by 
the audience. Prof. Harris described 
tests conducted at the University of 
Illinois in cooperation with the In- 
stitute of Boiler and Radiator Man- 
ufacturers and showed results of 
comparative tests on small tube 
radiators, type R and type RC. The 
particular benefits of baseboard 
heating, he said, were that quite 
uniform temperatures at all levels 
in the heated room were attained, 
with especially good temperatures 
at the floor level. Attendance 54. 


Nebraska — December 14, 1948. 
Smoke abatement was the central 
theme of the December meeting 
held in a dining room of the Regis 
,Hotel. Guests included Herbert A. 
Ulrich, chief smoke regulation engi- 
neer, and his two assistants, Stanley 
Silverman and Howard Clements. 
Other guests included representa- 
tives of several cities, real estate 


122 


agents, and other interested per- 
sons. Pres. Kenneth R. Magarrell 
welcomed guests and introduced 
Chapter officers to them. 

Before introducing the guest 
speaker, Chester A. Carter, vice 
president, talked on the interest of 
the local Chapter in assisting the 
city smoke regulation engineer and 
his two assistants, with a view 
toward eliminating the smoke haz- 
ard. 

The guest speaker was Prof. 
Raymond R. Tucker of Washington 
University, St. Louis, who spoke on 
the subject, A Smoke Abatement 
Plan That Works. Professor Tucker 
presented the plan for smoke abate- 
ment which was successful in St. 
Louis and several other large cities. 
He described many problems that 
had confronted them at the start 
of the campaign and discussed also 
some pitfalls that should be avoided. 
After the talk, Professor Tucker 
opened the meeting for discussion, 
and answered many questions from 
the audience. Attendance 44. 


North Texas—December 21, 1948. 
The December meeting was the an- 
nual party, including refreshments 
and dinner, at the Lakewood Coun- 
try Club. A total of 230 members 
and guests attended. The following 
officers were elected: George A. 
Linskie, President; Herman Blum, 
Jr., Vice President; A. B. Ullrich Jr., 
Secretary; Robert E. Allison, Treas- 
urer; E. T. Gessell, C. R. Gardner 
and J. P. Ashcraft, Board of Gov- 
ernors. Reg. F. Taylor of the South 
Texas Chapter and several other 
Houston, Austin and Waco men 
were introduced. The meeting was 
turned over to the Joan Frank Pro- 
ductions, and an excellent show was 
presented. 


North Texas—November 15, 1948. 
The meeting was held at the Mel- 
rose Hotel with Pres. Benjamin S. 
Foss, Jr., presiding. M. K. Gardner 
discussed the Texas Chapter’s spe- 
cial train to Chicago, for the 1949 
Annual Meeting, and also gave a 
resumé of the San Antonio meeting 
which he attended. 


Prof. G. L. Tuve, president 
Society, introduced by Mr. Ga 
gave an interesting talk on t 
ture of air conditioning, with 
favorable viewpoint towar: 
progress in air conditioning m 
Texas. He pointed out the po 
ty of using solar, undergrou: 
atomic heat. He further emph 
the importance of health in ai 
ditioning, and control. Pr 
Tuve described one of the re 
projects conducted for the p 
years by ASHVE. This proje: 
determination of air flow th 
grilles, brought forth inter 
comments by the members. At 
ance 74. 


Northeastern Oklahoma—Nov: 


8, 1948. The fellowship period | 


members and guests of the Cha 
began at 6:00 p. m. in the Red! 


quer Room of the Alvin Hotel. Af: 


dinner, Frank M. Thomas, chai! 
of the program committee 

nounced that the next me 
would be held on December & 
speaker to be John James, 

research engineer of McDonn: 
Miller, Inc., and his subject for 
evening would be The Res: 
Story on Hot Water Safety Kk 
Valves. 


The results of the election o! 
cers, ballots having been hand 
by mail since the last meeting, 
counted and L. S. Reagan, chair 
of the nominating committer 
nounced that the officers el 
were: W. R. Lee, President; A 


Holmes, Vice President; J. N. Wat 


Treasurer; and R. F. Shoemak 
Secretary. Board of Gover 
Edwin Jones, W. C. Roads, and |! 
Reagan. The Board of Gove! 
was then appointed as the cons! 
tion end by-laws committee 


Guest speaker, introduced 
Friunk Thomas, was Nath: 
Glickman, assistant professo! 
medicine and research physiol: 
department of medicine, Unive: 
of Illinois, who addressed the C! 
ter on Physiological Adjustn 
to Sudden Changes in Environn 
with particular emphasis on 
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tioning shock. At the conclu- 
yf the talk there was an enthu- 
» question and answer period 
dance 26 


rthern Ohio—December 13, 1948. 
k on electric precipitators and 
lection of a Chapter delegate 
among the events of the De- 
ber meeting in the Cleveland 
ineering Society Building 


Pres. W. R. Moore called on R. E. 
erman and Ralph E. Leising to 


the treasurer's and member- 
reports. William Branch and 
mond Geiger were accepted for 
pter membership 


nnouncement of Prof. Nathaniel 
slickman as speaker for the Janu- 


meeting was made by Dennis 
gs, program chairman. Walter 


Rhoton reported on the plans for 


C.T.S.C. Banquet to be held on 


January 31 at the Carter Hotel. 


hoe 


lowing these reports, Lester T. 


ry described aspects of ASHVE, 
luding 
ciety dues, 


visits to Chapters 
public relations and 


his 


» publications. 


> 
aN 


delegate and D. E. Mannen 


fT 
AA 


by Mr. Boggs, and made a talk that 


Vas 


L. Byers was elected Chapter 
alter- 


‘he talk on Electrostatic Precipi- 
fors was given by James W. May 


uisville, Ky. He was introduced 


both instructive and entertain- 
Speaking of the development 


nd application of electrostatic fil- 


4 


—] 
‘ 


thorough 


\lahoma City 
the meeting 


in air work, Mr. May combined 
technical knowledge 
a refreshing descriptive ability 
idance 106. 


December 13, 1948. 
held at Beverly’s 
‘-In, President John H. Spaan, 
resided. The Program Com- 
e reported that the January 


ng would be devoted to air 
tion. 
ert N. McGee of Jones- 


hlin Steel Corp., was the speak- 
d assisted by W. C. Jamieson, 
lustrated his vivid talk with 


S. 


The time and material required 
to produce steel pipe were interest- 
ing points brought out in the dis- 
cussion. All types of pipe were dis- 
cussed, and electric-welded tubing 
in connection with automobile pro- 
duction was also stressed. Attend- 
ance 32. 


December 6, 1948. At the 
dinner meeting in the Royal York 
Hotel, Pres. Edward G. Spall an- 
nounced that Norton W. Kingland 
would be chairman of the On-To- 
Chicago Committee. After the short 
business meeting, Col. M. P. Jolley, 
O.B.E. of the Canadian Industrial 
Preparedness Association, spoke on 
National Industrial Preparedness. 
His instructive talk was followed by 
a lively discussion and David H. 
Butler, speaking for the Chapter 
extended a vote of thanks to the 
Colonel. Attendance 70. Attendance 
ratio 0.29. 


Ontario 


Pacific Northwest—December 7, 
1948. The December meeting of the 
Chapter was called to order at the 
Engineers Club in Seattle, Wash. 
The meeting was presided over by 
President Leslie L. Bysom who an- 
nounced the appointment of the 
following members to act as the 
nominating committee: Edwin H 
Langdon, Robert D. Morse, Richard 
M. Stern, Clarence A. Pangborn, 
and Sterling D. Peterson. Inasmuch 
as the Secretary had been unable 
to attend the November meeting 
held in Portland, Edwin H. Langdon 
who had been in attendance, read 
the minutes of the last meeting 


James D. Sparks introduced 
James B. Notkin who was responsi- 
ble for the program of the evening. 
Mr. Notkin in turn introduced the 
speaker, George Kipper, of Kipper & 
Wyatt, who gave an engineering 
contractor’s viewpoint on Boiler- 
House Installations. Mr. Kipper’s 
interesting presentation aroused 
many questions and considerable 
debate. Attendance 59. 
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Philadelphia—December 9, 1948. 
President J. Owen Kirkbride called 
the meeting to order at the Engi- 
neers’ Club. After the reading and 
approval of the minutes of the No- 
vember meeting and of the treas- 
urer’s report, H. W. Alyea of the 
Johnson Service Co., Milwaukee 
spoke on the subject, Fundamentals 
of Pneumatic Controls. The meeting 
adjourned at 9:50 p.m. Attendance 


75 


Pittsburgh—December 13, 1948 
Following dinner at Hotel Webster 
Hal], the meeting was called to or- 
der by Pres. H. E. Park. The chair- 
man of the program committee re- 
ported that L. N. Hunter, chairman 
of the ASHVE Committee Re 
search, would speak at the January 
gathering. President Park intro- 
duced the speaker of the evening 
R. S. Simpson of the Bell Telephone 
Co. Mr. Simpson the 
responsibilities, maintenance, and 
other activities of the telephone 
company, with the promise to show 
the Chapter some sound movies at a 
later date. Attendance 29 


on 


spoke on 


Rocky Mountain—November 3, 1948. 
Members indulged in a Town Hall 
type of gathering, with Pres. Fred 
Janssen turning the meeting over to 
Edward J. McEahern, program 
chairman. The chairman then in- 
troduced Harold W. Marshall as 
moderator, with Dan McQuaid and 
Lynn Wray on the discussion pane! 

Problems brought up and dis- 
cussed in this open forum included 
the use of unapproved liquefied 
petroleum gas boilers and require- 
ments for their control; operating 
and maintenance instructions for 
equipment manufacturers and the 
carrying out of instructions by con- 
tractors and distributors; failure of 
automatic controls and the result- 
ing hazards; and apparatus ratings 
at high altitudes. This last subject 
resulted in a suggestion to continue 
its discussion at a future meeting 
Interest in the meeting was ex- 
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pressed by the members’ desire for 
another open forum type meeting 


soon. 


A report by Nelson Brickham on 
activities relating to the sheet metal 
and gas codes preceded the open 
forum. Attendance 21. Attendance 
ratio 0.31 


St. Louis—December 7, 1948. A 
colored 16 mm film about St. Louis 
was presented by Dean William 
Glasgow Bowling, Washington Uni- 
versity, at the December meeting in 
the York Hotel. Dean Bowling 
added comments on the film, and 
both his talk and the film were re- 
ceived with great interest by the 
members. 


Pres. Bruce L. Evans called upon 
Henry C. Sharp, Edward T. Clucas 
and F. Edward Ince to make com- 
mittee reports. Mr. Ince invited the 
Chapter to attend the ASRE meet- 
ing, December 13, at Bill Medart’s, 
where A. R. Clark would speak. At- 
tendance 31. 


South Texas—November 11, 1948. 
Many visitors were introduced at 
the meeting held at the Rice Hotel, 
Houston. Prof. C. W. Crawford pre- 
sented 41 members of the Student 
Branch from Texas A. & M. College, 
and Prof. L. S. O’Bannon of the 
A. & M. faculty was introduced. 
Prof. Wayne E. Long presented 4 
students from the University of 
Texas. Also introduced were C. R. 
Gardner and a group from North 
Texas Chapter 


William J. Way and Fred C 
Brandt reported on the meeting of 
the Engineers Council, which is 
sponsoring a symposium on Con- 
servation of Natural Resources, to 
be held in April 1949. Donald M. 
Robinson announced that the next 
meeting would be the annual 
Christmas Party to be held on De- 
cember 17, 1948. S. E. Ammons, 
president of the Texas A. & M. Stu- 
dent Branch, reported on a joint 
meeting to be held at the College on 
December 7. This meeting will in- 
clude all of the Texas Chapters, the 
Shreveport Chapter and the Tulsa 
Chapter 


Shreveport Chapter Officers 





W. E. FitzGerald 


Charter President 
= 





B. Segall, Jr. 


Vice President 


Robin M. Hood 


Treasurer 





A. H. Otto 


President-Elect 


S. W. Beaty 
Secretary 


Heating, Piping 


The president announced | 
lection of R. J. Salinger 
delegate to the Annual Meet 
Chicago, with L. L. Ladewig 
alternate. 

The speaker of the eveni: 
troduced by Reg. F. Taylo: 
Prof. G. L. Tuve, preside 
ASHVE. Professor Tuve mad ee 
eral predictions for the field 
conditioning. Among these 
the heat pump will be a com 
of oil and gas; central stati 
conditioning will be promine 
the future; atomic power will 
too far away; solar heat is p 
future air conditioning will 
health, not for comfort. P: 
Tuve also spoke of the ASHV! 
a question and answer peri 
lowed. Subjects discussed in 
research projects, topics for S 
meetings, and research pape! 
Chapters. Attendance 168. At T 
ance ratio 0.42 Jed 


Southern California—Decem! 
1948. There were two speakers 
December meeting held at F 
Restaurant in Beverly Hills. A 
H. Rose, Jr. spoke on P 
Toward Solution and Elimi 
of Air Pollution in Los A jee 
County, using a sound film o1 pa 
to accompany his lecture. |! ” 
Kunkle of the Los Angeles Ai 
lution Office, discussed the an 
of business which has been deriv: he 
from the smog program in th Z 
Angeles area. 

President Richard S. Far: 
sided. Attendance 70 


Utah—December 13, 1948 duild 
President C. E. Ferguson open¢ ven 
meeting in Covey’s Coffee Sho; 
he made a report on Society | pres 
ship, while D. B. Holford, cha fron 
of the legislative committee, r¢ | A 
ed on correspondence with M bens 
Earl J. Glade relative to a un f 
heating code for Salt Lake Ci! the 

The guest speaker, H 
Barker, superintendent of buil 
and grounds, Salt Lake City S 
Board, spoke on Heating and 
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» School Buildings. The dis- 
1 was led by H. G. Richardson, 


er of the program committee 
entered around the relative 


; of unit ventilators versus the 
system for school rooms 
President Ferguson present- 
diamond studded past presi- 
ie! pin to Earl V. Gritton. At- 
tendance 28 

15, 1948. Presi- 


Utah—November 


de Edward J. Watts called the 
meeting to order at Covey’s Coffee 
Sh and addressed the meeting 


le progress of the Society and 
esearch. Results of the vote on 
hange of meeting night 
and it was decided that the 
Utah Chapter meeting night would 


were 


be the second Monday of each 
ntn. 

The meeting was turned over to 
Jed L. Ashton who introduced the 
suest speaker, Mayor Ear] J. Glade 

Salt Lake City. Mayor Glade 
iddressed the meeting on the sub- 


f Proposed New Projects fo 
Salt Lake City 
plimentary to the Society and to the 
Utah Chapter, and invited the 
‘hapter to write a letter offering 
the services of the Chapter regard- 
ng the formulation a uniform 

ting code for Salt Lake City. He 
expressed a keen desire to have the 
and heating division of the 
Government work with the 
Chapter in the development 
nd planning of the division’s activ- 
Attendance 11. Attendance 


0.27 


ect oO 


He was very com- 


o! 


November 17, 1948. The 
rlum of the R. F. Trant Co. 
ng was the scene of the No- 
r meeting, which was called 
er by Jesse E. White, acting 
resident. Mr. White read excerpts 
the booklet The Aims and 
of the ASHVE for the 
bene of the many visitors. The 
i ng members were elected to 
‘he nominating committee: John F. 
50} m, chairman; Elair D. Duval, 
J Reynolds, John M. Stokley, 
lph C. Thomas. 
F. Boyenton, program chair- 


Virginia 


JUL 


A '1eés 







man, introduced the speaker, Frank 
G. Foltz, of the Yarnall-Waring Co 
who showed a movie prepared by 
his company and entitled There Is 
an Engineering Reason. A discus- 
followed. Attendance 48 


sion 


Washington, D. C.—December 8, 


1948 Refreshments and dinner 
were features of the December 
meeting at the Old New Orilean 
Restaurant 

Pres. A. S. Gates, Jr. asked 
Suggestions for a speaker at the 


Ladies Night to be held in 
March 
tions for inclusion in the agenda of 
the Chapter Annual 
Meeti read a letter 
from 


meeting 
He also requested sugges- 
Delegates 
he 
headquarters 
to hold the 


Meeting in 


ng. Finally 
Society 


reer 
tnat invitation 


Semi-Annual! 


ting 
1949 


91) 
al 


Washington could not be accepted 
A motion was made from the floor 
to issue an invitation for the 1950 


Semi-Annual Meeting 

Sec’y. John G. M 
attendance at a meeting 
contractors, dealers, jobbers, 
inspectors, in the interest of raising 
standard of gas-fired 
installations in the Wash- 
ington area. Particular 
was called to the leadership of this 
Members of the c 


uirheid ted 


repor 
of heating 
and 
the heating 
system 
attention 
movement om 
mittee which originated the action 
were Albert P. Mergardt, Chairman 
Isaac M. Bortman, Ben P. Robeson 
of this Chapter, and others. They 
were joined in their work by I 
Ourusoff and L. Bert Nye, Jr., e 
a past president of the Chapter 
John J. Everetts, Jr 
the speaker of the evening, Matthew 
M. Lawler, general manager of th 
air conditioning and refrigeration 
division, Worthington Pump and 
Machinery Corp. Mr. Lawler’s tal 
entitled Comment on the Design 
Centrifugal Compressors, described 
the centrifugal and 
compared it with the reciprocatin 
compressor. He discussed the 
of the centrifugal compressor, 
most advantageous applications, the 
operating characteristics, and vari- 
ous refrigerants used. This machine 
heat pump with 


*h 


at 


introduced 


yr 


or 


compressor 


JQ 


parts 


the 


was defined as a 
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as 


has 


requisite 


the ca 


or t 


Ss 


pressor were given 


sal 
Cai 


stability over wide ranges of 


ity, and (4) quiet operation. Met! 
ods of capacity throttl were di 
cussed as well as steam turbine i 
synchronous motor drive 
After answering mal yu 
Mr. Lawler was thanked 
president. Attendance 50 
Washington D. C.—N 
1948. Dinner was served at ( 
New Orleans Restaurant af 
which the meeting was called 
der at 8:00 p. m. by Pres. A. S. Gate 
Jr. Visitors and new Chapte é 
bers were introduced d f 
welcomed by the preside 
Following a report by R d 
Dill, the Chapter’s representative 
the Semi-Annual Meeting of t 
Society, a member of the Washi 
ton-Baltimore secti 


vited tl 
Annual 


+ 
' 
iV) 


ruggedness 


l¢ 
‘ 


rryineg 

he ce! 
ad 
*) 


Meeting 


| y } + 
\ hinge ' 
Washing Ul) 


The re 


treasure 


cepted with regr 


Chapter 


ind was 


ot the 


io 
sie lia 


r ol 


to Paris 

e! Adn 
for his 
activities 
accorded 


‘} — | y iy 
Chapter in 


Philip H. McKim 


Chapter 


A 


efficiency 


y 


Aiid 


a 


to be held Decem|! 


urer to succeed Mr. Pratt 


F. M 
meeting 


Thune 


’ 


Ci 


Ss committee 


John 


duced the speaker 


vice pre 
Co. Mr 
bh 


Warm 


expresse 
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there is a continuing he 


the space being heated. His obje 


s to 
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rooms 

heating 


‘ + re 
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thermostats 


Air 
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side I} 
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in Mr. Norris’ talk was evidenced 
by the prolonged question-and-an- 
swer period which followed. Mem- 
bers adjourned at 11:00 p. m. after 
a vote of thanks to Mr. Norris. At- 
tendance 60. 


Western Michigan—December 13, 
1948. Seventy-seven members and 
guests attended the dinner meet- 
ing presided over by Pres. Harold W. 
Wolters at Hunt’s Food Shop in 
East Lansing. 


K. E. Robinson was appointed the 
chapter representative on the Com- 
mittee on Promotion of Research. 
Mr. Robinson then discussed the 
activities of the membership com- 
mittee. 


A joint meeting with the National 
Warm Air Heating and Air Condi- 
tioning Association short course 
members was planned for March 22, 
1949 with Cyril Tasker to be the 
speaker. 


John L. Alexander then intro- 
duced Thomas A. Walters, research 
director of the American Blower 
Corp., Detroit, Mich., who spoke on 
Fan Selection and Sound Control. 


Dean L. G. Miller gave a brief 
talk on the cooperative research 
being carried on at Michigan State 
College with the help of the Society. 
The project is called Resistance of 
Take-Off from Rectangular Duct 
Lines. Attendance 77. 


Wisconsin—December 13, 1948. The 
December meeting was held at the 
Engineers’ Society Building, with 32 
members and guests present. After 
dinner, Pres. W. A. Ouweneel called 
the meeting to order. John A. 
Lofte, chairman of the membership 
committee announced that W. R. 
Wendt, Jr. had been accepted as a 
member of the Wisconsin Chapter. 
Robert D. Rodwell, chairman of the 
program committee, stated that the 
speaker for the ladies’ night meet- 
ing to be held on January 17 would 
be Captain Granfield of Great 
Lakes Naval Training Station and 
the Navy League. He would speak 
on Navy Training of Personnel. 
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The death of member Max H. 
Kliefoth was announced, and Chap- 
ter members voted to send an ex- 
pression of sympathy to the family. 


The speaker, Bruce Jacobi, chief 
mechanical engineer of Lerner 
Stores, Inc., New York City, was in- 
troduced by Robert Rodwell. Mr. 
Jacobi’'s talk concerned Chain Store 
Air Conditioning. rie stated that air 
conditioning saved his company 
thousands of dollars annually by 
preventing staining and smudging 
of merchandise due to handling by 
customers. The manner of deter- 
mining overall cooling load was ex- 
plained and semi-cooled lobbies, hot 
air door curtains, fitting room and 
grille location problems were dis- 
cussed. Maintenance, an important 
phase of air conditioning, is handled 
by field service men, Mr. Jacobi 
said. Lighting controls and filters 
were also discussed. Mr. Jacobi 
stated that an additional measure 
of the value of chain store air con- 
ditioning systems lay in the fact 
that sales decrease when the sys- 
tem in a store fails to function. 
The question and answer period fol- 
lowed. Attendance 60. 


Student Branches 


North Carolina State College—No- 
vember 23, 1948. The Student 
Branch met in Page Hall, North 
Carolina State College. Pres. John 
G. Marshall called the meeting to 
order and appointed S. T. Wiggins 
temporary chairman of the place- 
ment committee, and C. W. Smith 
chairman of the ASHVE committee 
for the Engineer’s Fair. 


Robert A. Baker was authorized 
to inspect the Society’s Laboratory 
in Cleveland and report back to the 
Student Branch. 


The meeting was then turned 
over to Prof. L. L. Vaughn, Faculty 
Advisor. Professor Vaughn sum- 
marized the proposed curriculum 
leading to the degree of BS. in 
Heating and Air Conditioning which 
the mechanical engineering depart- 
ment is soon to inaugurate. In 
addition to the various technical 
courses, this new curriculum will 


include much new materia 
financial organization, ma 
ment, and manufacturers’ 
ment. Attendance 27. 


Texas A. & M. College—Dec: 
3, 1948. The meeting was cal! 
order in the ME Building L 
Room by Pres. Staron E. Am 
In accordance with the cust 
the Branch, everyone present 
and introduced himself t 
group. Final arrangements 
made for the joint meeting 
held December 7 at the Fin F* 
Club at Bryan, Tex. Several! 
mittees were appointed to | 
various duties. 


A discussion of the Society 
nual Meeting to be held in Ch 
in January then followed, with ! 
L. S. O'Bannon outlining the 
gram and various activities s 
uled there. 


The selection of delegates t 
resent the Student Branch of Tex 
A. & M. was held, with the fol) 
results: C. P. Howard, Ist Dele 
R. S. Segall, 2nd Delegate: 
Bettencourt, Jr., lst Alternate 
Blum, 2nd Alternate. Attend 
20. 


Texas A, & M. College—Nov 
11, 1948. The student branch 
its November meeting in con 
tion with the South Texas Ch 
in Houston on November 1! t 
able the students to hear Prof. G ! 
Tuve, president of ASHVE. |! 
were forty student members p! 
from Texas A. & M., Prof. lL. > 
O'Bannon, sponsor of the st 
branch, and Prof. C. W. Craw 
head of the mechanical enginee! 
department of A. & M. Colleg« 


Prof. Tuve's talk held a s} 
interest for the students as he 
five predictions for 1960 on th: 
vance of air conditioning. Th« 
dictions concerned the supp 
energy, automatic controls, dé 
for health, dispersion of air ¢ 
tioning units, and professiona 
scientific engineering. Atten¢ 
40. 
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Candidates for Membership 


e Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicant 
embership in the Society. All applications for membership are to be sent to the Secretary and the names of appli- 


und their references shall be printed in the next issue of the Journat of the Society or sent to the members in other 
ed manner as ordered by the Council. When the replies are received from references, the Candidate’s application shal! 
mitted to and acted upon by the Committee on Admission and Advancement as soon as possible 

hen the Committee on Admission and Advancement has acted favorably upon a Candidate's application and assigned hi 
the Council shall vote upon the election of the proposed Candidate for membership by letter ballot 


During the past 


151 applications for membership have been received and the names of these men and their sponsors are published in the 


ng list. 


embers are requested to scrutinize the list with care 


The Committee on Admission and Advancement 


and in turn, the 


Council, urge members to assume their share of responsibility of receiving these candidates into membership by advising the 
Secretary promptly of any whose eligibility for membership is in any way questioned 
\ll correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


f every member to promote 


nless objection is made by some member by February 25, 1949, these 
elected to membership will be notified by the Secretary immediately after election 
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Acueson, C. R., Owner, Cedric R 
Acheson, Cons. Engr PROPOSERS 
H. K. Ormsby, C. F. Woese. Srconp- 
ers: J. H. Carpenter, B. C. Goodhue 

Anperson, R. G., Partner, F. W. Jenike 
C Proposers: H. A. Pillen, J. J 
Bechtol. Seconpers: E. W. McNamee, 
O. W. Motz. 
Appe.TOoN, Harry, Mech 

Refrigeration, Ltd 
A. M. Dion, D. A. Long 
A. M. Clark, E. A. Allcut* 


Engr., Univer- 
PROPOSERS 
SECONDERS 


Becyea, H. A., Industrial Hygiene Engr.., 


Ontario Dept. of Health. Proposers 
H. R. Roth, J. W. Powelsland. Sec- 
onpers: F,. G. Ewens, J. J. Lawlor 


BeRKMAN, ALBERT, Estimator-Engr., The 
James J. McHale Co. Proposers: S. F 
Frensdorf, J. L. Berger. SrcONDERS 
W. M. Rogers, R. W. Dickson, Jr 

Botarrio, R. E., Sarco Co., Inc. Pro- 
posers: E. J. Ritchie, R. W. Cumming 
Seconpers: T. N. Adlam, Louis Barfus 

wn, Morris, Engr., Stone & Webste 
Eng neering Corp (Advancement 
D. W. Blair, D. M. Collins 
J. Shaw, W. H. Shipp 


PROPOSERS 
SeconDERS: N 


DanrortH, T. F., Engr., Backus, Crane & 


Love, Archts. Proposers W. E 


Voisinet, William Roebuck, Jr. Serc- 
woeRs: M. S. Jackson, C. H. Love 
Dyxror, H. G., Commissioner, Div. Ai: 


ition Control, City of Cleveland, 
Public Health & Welfare. Pro- 


W. N. Witheridge, Lester T 
4 Seconpers: J. E. Wilhelm 
Vi Rowe. 


R. H., Vice Pres., Canadian Ice 

ine Co., Ltd. Proposers: H. R 

M. W. Shears. Seconpers: R. A 
Stencel, R. S. Mathison 


H. J.. Mgr. Htg. Dept.. Straus- 
Co. Proposers: B. P. Fisher. 


D. M. Robinson. Seconpers: D. M 
M C. C. Quin. 
W. J., Sales Engr., Wolverine 


ment Co. Proposers: G. B 
Ge h, W. A. Williams. Seconpers: 
a Shipp, C. H. Don 


B. P.. Owner, Southern Furnace 


ply Co. (Advancement). Pro- 
vember 
‘leat Piping & Air Conditioning, 





posers: R. F. Taylor, D. M. Mills 
Seconpers: A. F. Barnes, W. E. Long 
FLICKINGER, R. T., Sales Engr., McDonnell 
& Miller, Inc. Proposers: E. N 
McDonnell, N. W. Swanson. Seconp- 
ers: J. A. Solon, George La Roi 
Forve, C. J., Sales Engr., R. D. Bitzer 
Co. Proposers: G. F. Smith, H. J 
Walther. Seconpers: C. F. Wiltberger, 
M. E. Barnard 
FosseLMAN, J. C., Htg 
Machinery & Supply Co 
C. W. Helstrom, D. E. Wells. Sec- 
onpers: W. B. Schuler, D. C. Murphy 
Frost, M. F., Designer, Reg. F. Taylor, 
Cons. Engr. Proposers: H. L. DeVines 
R. J. Salinger. Seconpers: R. F 
Taylor, R. R. Kriechbaum 


Engr., Globe 
PROPOSERS 


Gricssy, J. C., Student, A. & M. College 
of Texas. Proposers: L. S. O'Bannon, 
W. P. Taylor*. Sreconpers: C. M 
Simmang, L. G. Berryman* 

Grizzarp, J. P.. Mgr... Johnson Service 
Co. Proposers: H. W. Broadwell 
R. J. Salinger. Sesconpers: I. A 
Naman, W. J. Way 


GuNTHER, OrviILie, Self employed. Pro- 
posers: A. R. Curtis, J. L. Ashton 
Seconpers: C. E. Ferguson, E. J 
Watts. 

Haran, O. P., Jr... Sales Engr., Clowe & 
Cowan, Inc. Provosers: L. S. Gilbert, 
A B. Ullrich. Jr. Seconpers: P. N 


Towne 
Draftsman, 


Vinther. C. O 
Heaton, W. L.. 
Service Co ProposerRs 
Stamps. J. J. Philivni 
C. K. Henriksen, G. W 
HeppesHermer, Cart, Sales Engr., Darling 


Johnson 
Harold 
SECONDERS 
Bornquist 


Brothers Ltd. Proposers: E. H. Price, 
D. F. Michie. Seconpers: R. L. Kent, 
D. S. Swain 

HerpmMan, C. T.. Staff Engr... Johns- 
Manville Sales Corn. Proposers: J.S 
Parkinson, V. L. Whitacre. Seconp- 


E. R. Williams*. H. E. Bowman 
B.. Student, University of 
Proposers’ A. B. Algren 

SECONDERS . 2 
Lilja 


ERS: 
Hickner, G 
Minnesota 
R. C. Jordan 
Rowley, O. L 


Texas Distrib- 
Rapp, 


Engr.. West 
Proposers: E. A 


Ince, R. B 
uting Corp 


February 1949 


candidates 


will be balloted upon by the Council 


Buster Welch Seconpers: W. R 
Anthony, G. H. Wessler, J1 


Jama, V. J., Student, University of 
Michigan. Proposers: A. B. Epple, 
Axel Marin SECONDERS F. N 
Calboun, R. C. Porter*. 

Jemison, E. B., Student, A. & M. College 
of Texas. Proposers: L. S. O'Bannon 
W. P. Tayler*. Seconpers: C. M 
Simmang*, L. G. Berryman* 


Koestet, ALFRED, Instructor, Case In- 
stitute of Technology PROPOSERS 
G. L. Tuve, L. G. Seigel. Sreconpers 


W. L. Bryan, L. C. Hays* 

Kosson, R. L., Instructor, Dept. of Me- 
chanical Engineering, University of 
Minnesota. Proposers: A. B. Algren 
R. C. Jordan SECONDERS F. B 
Rowley, O. L. Lilja 

Kruecer, Henry R., Part Time Drafts- 


man & Student, Governair Corp 
Proposers: E. F. Dawson, M. D 
Creel*. Seconpers: J. H. Thomas‘ 


E. M. Sims* 


Lenpers, A.. Ph., Engineering Counsel 


Proposers: Maurice Herman, Paul 
Lebrun. Seconpers: Fernand Ghil- 
lardi, André Desplanches 

Lovenserc, A. M., Application Engr 


Distributors, Inc. (Advance- 
ment). Proposers: L. B. Mann, M. E 
Mooney Seconpers: L. C. Hanson 
S. F. Shawhan 

Lucas, C. S., Sales Engr., Associated 
Sales Eners PROPOSERS WwW. M 
Wallace II, R. S. Dill. Seconpers 
P. B. Holmes, J. R. Nurney* 


Edlee 


LvepTKe, CHARLES, Jr., Student, A. & M 
College of Texas. Proposers: L. S 


O'Bannon, W. P. Taylor*. SeconDERs 
C. M. Simmang’, L. G. Berryman* 


Martin, O. E., Student, A. & M. College 


of Texas. Proposers: L. S. O'Bannon 
W. P. Taylor*. Seconpers: A. V 
Brewer*, C. M. Simmang* 

Marttiour, C. N., Air Cond. Eng 
Voorhees, Walker, Foley & Smith 


Herbert 
Barrett 


Proposers: J. K. Fairbairn, 
Hecht. Seconpers: J. W 
Albert Giannini 

McCorp, W. C., Student, A. & M. College 
of Texas. Proposers: L. S. O'Bannon, 
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W. P. Taylor*. Seconpers: C. M. 
Simmang*, L. G. Berryman*. 

McKenzir, J. W., Owner, Tulsa- York 
Distributors. Proposers: J. N. Watt, 
L. J. McCum. Seconpers: W. C. 
Roads, A. D. Holmes. 

Morpecal, G. W., Student, North Caro- 
lina State College. Proposers: L. L. 
Vaughan, R. B. Rice. SEcONpDERs: 
J. S. Doolittle*, N. W. Conner*. 

Nama, I. A., Cons. Mech. Engr. (Ad- 
vancement). Proposers: A. F. Barnes, 
D. M. Mills. Seconpers: J. L. Ibison, 
R. J. Salinger. 

NaucuTon, F. J., Mgr. Htg. Dept., 
Keystone Plumbing Sales Co, Pro- 
posers: L. S. Maehling, E. C. Smyers. 
Seconpers: H. J. Kirkendall, C. L. 
Benn. 


Oupson, N, P., Grad. Student-Instruc- 
tor, A. & M. College of Texas. Pro- 
posers: W. E. Long, L. S. O’Bannon. 


Seconpers: E. S. Holdredge*, Carl 
Files*. 
Oravetz, J. A., Engineering Office, Fort 
Sheridan. (Advancement). Propos- 


ers: E. E. Anderson*, T. R. Brownlee*. 
Seconpers: W. L. Knobloch*, Harold 
Bergan*. 

Orrto, A. H., Mgr., Shreveport Plumbing 
Co. (Advancement). Proposers: W. E. 
FitzGerald, E. J. Kearby. SEcoNpDERs: 
R. M. Hood, Bernard Segall, Jr. 


Patmatier,- E. P., Res. Proj. Engr., 
Carrier Corp. Proposers: W. H. 
Carrier, A. E. Stacey, Jr. SECONDERS. 
Margaret Ingeis, W. A. Grant. 

Perersen, W. E., Sales, Minneapolis- 
Honeywell Regulator Co. Proposers: 
F. W. McCarthy, H. W. Holbrook. 
Seconpers: C. H. McGuinness, D. E. 
Wells. 

Pounp, R. L., Installation & Serv. Mgr., 
Minneapolis-Honeywell Regulator Co. 
Proposers: F. W. McCarthy, H. W. 
Holbrook. Seconpers: C. H. 
McGuinness, D. E. Wells. 


Rew, J. T., Grad. Student, University of 
Minnesota. Proposers: A. B. Algren, 
R. C. Jordan. Seconpers: F. B. 
Rowley, Oscar Lilja. 

Repetto, A. V., Asst. Prof., Dept. of 
Mech. Engrg., City College of N. Y. 
Proposers: Joseph Weiss*, Franklyn 
Leerburger*. Seconpers: L. R. Phillips, 
C. S. Leopold. 

Rreperer, F, W., Mech. Engr., Samuel R. 
Lewis & Associates. Proposers: S. R. 
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Kidde Co., always in the capacity of 
power plant designer. He was a 
member of the New York Chapter 
of ASHVE and is survived by his 
widow. 


Joseph J. Byrne 

The death of Joseph J. Byrne, 
heating engineer with the Kleenair 
Furnace Co., Portland, Ore., has just 
been reported. He had been a mem- 
ber of the Socie*y since 1939 and 
was born in Portland in 1887. Mr. 
Byrne was educated at the Portland 
High School, graduating in 1904, 
and at Portland’s Columbia Univer- 
sity, which he attended from 1905- 
1906. His early training in steam 
fitting led to employment by the 
Pacific Marine Co. Later he joined 
the Mueller Furnace Sales Co., for 
which he did considerable work on 
the designing of warm air plants 
for basementless houses. 

At the time of his death, he was 
associated with the Kleenair Fur- 
nace Co., Portland. Mr. Byrne was 
instrumental in establishing a heat- 
ing code for the City of Portland 
and also in having a department of 
heating set up as a permanent part 
of the building bureau. For many 
years he served as Chairman of the 
Appeal and Advisory Board for his 
city. 


William J. Olvany 

William J. Olvany, Life Member 
of ASHVE, died on December 13 at 
his home, 52 Tennis Place, Forest 
Hills, Queens, N. Y. at the age of 74. 

A respected and distinguished 
member of the Society since 1912, 
Mr. Olvany had taken an active 
part in its affairs. Not only in the 
Society but in the heating and ven- 
tilating field in general, Mr. Olvany 
had many friends and associates in 
all parts of the country. 

He was president and director of 
William J. Olvany, Inc., 100 Charles 
St., which he founded more than 
fifty years ago. Many public build- 
ings and schools of New York con- 
tain heating and ventilating equip- 
ment whose installation was di- 
rected by Mr. Olvany. 

A former president of the Boule- 
vard Bank in Forest Hills, Mr. 
Olvany was also a past national 
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W. J. Olvany 
Life Member 


president of the Heating, Piping 
and Air Conditioning Contractors 
National Association. Other affilia- 
tions of Mr. Olvany were: member 
of Queensboro Lodge of Elks; mem- 
ber of the National Democratic 
Club; life member of the Tammany 
Society; formerly president of the 
Building Trades Employers Associa- 
tion of New York; member of the 
Knights of Columbus, Forest Hills 
Council, and the Holy Name Society. 

Mr. Olvany’s career in heating 
and ventilating began with his ap- 
prenticeship in steam fitting, fol- 
lowed by drafting, shop experience, 
engineering, contracting, and heat- 
ing and power plant installation. 
From 1888 until the time of his 
death, he was connected with the 
heating and ventilating field as en- 
gineer and contractor. 

He is survived by his wife, Mrs. 
Charlotte Link Olvany; two daugh- 
ters, Miss Marie Helen Olvany and 
Mrs. Gertrude O. Faulkner; and 
two sons, William J., Jr. and George 
L. Olvany. 


Max H. Kliefoth 


Max H. Kliefoth, vice president of 
Research Products Corp., Madison, 
Wis., and member of the Society 
since 1939, died at the age of 52. 

Born in Wismar-Meckl, Germany, 
1896, he received his degree in 
chemical engineering from the 
Technische Hcchschule Charlotten 
Burg, Berlin, University of Berlin in 
1922. A year later, he emigrated to 
the United States and was employed 
by the Wisconsin Foundry and Ma- 
chine Co. of Madison, Wis. Not long 
after, he became associated with 
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with whom he was associated 
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Gordon, Chairman; A. B. Al R. A. Biggs, R. S. Dill, H. L 
Flodin, F. E. Giesecke, W. at. Cc. F. yan, G. D. Lain, 
R. L. Maher, C. W. Meininger, D. L. Mills, C. W. Nessell, P. S 
Park, S. I. Rottmayer, E. E. Scott, S. K. Smith, R. K. Thulman, 
S. M. Van Kirk, W. J. Widmer, G. L. Wiggs, L. H. Yeager. 

Group B—Heat Transfer Between the Panel and the Space: John 
James*, Chairman; H. Randolph, Vice Chairman; C. Ashley, 
J. f. Bergen, C. F. Boester, Wharton Clay, Linn Helander, A. L 
Jaros, Jr., H. Lockhart, C. O. Mackey*, R. A. Miller, G. W 
Penney, G. G. , A J. M. van Nieukerken. 

Group D—Controls: J. S. Locke, Chairman; A. B. Algren*, H. W. 
Alyea, D. 7 ee R. L. Comenet, C. M. Garner, P. B. Gordon 
W. J. Hajek. J. Keating, W. Kliever, H. T. Kucera, P. F 
Neess, R. S. rx, J. K. M. ay E. J. Ritchie, C. W. Signor, 
N. D. Skinner, A. S. Widdowfield. 


Physiological Research: C.-E. A. Winslow, Chairman; Thomas 
Bedford, M.D., Capt. A. R. Behnke, MC, USN, E. W. Brown. M.D 
A. C. Burton, M.D., E. F. DuBois, M.D., A. P. Gagge, R. W. Keeton 
a H. K. Lee, M.D., L. G. Miller*, André Missenard, Charles 
Shear 


Sorbents: John Everetts, Jr.. Chairman; F. C. Dehler, M. C. 
Giannini*, C. H. B. Hotchkiss, E. R McLaughlin, J. C. Patterson 
G. L. Simpson, F. J. Swaney. 


Sound Control: T. A. Walters, Chairman; C. M. Ashley, P. H 
Geiger, F. B. Holgate, W. H. Hoppmann, II, G. C. Kerr, R. D. Madison*, 
J. S. Parkinson H. Troller. 


Westhes Design Conditions: T. H. Urdahi*, Chairman; J. C 
sno D. Bemis, H. S. Birkett, J. P. Fitzsimons, J. H. Hart, 
> ie Holladay, W. M. Wallace, I. 





*Member of Committee on Research. 
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J QURNAL 
SECTION 





OFFICERS OF LOCAL CHAPTERS 


AND STUDENT BRANCHES 


(41 Chapters—3 Student Uranches) 





Atlanin: Organized, 1937. Headquarters, Atlanta, Ga. Meets. First 


Friday. President, Leo Sudderth, Jr., 810 Bona Allen Bidg., Atlanta 3 
Secretary, F. A. Player, 313 Techwood Dr., N. W., Atlanta. 


Central New York: Organized 1944. Headquarters, Syracuse, N. Y. 
President, D. L. Mills, 1407 N. Madison St., Rome. Secretary, J. H 
Carpenter, 3515 Midland Ave., Syracuse 7. 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio. 
Meets, Third Monday. President, W. M. Myler, Jr., P.O. Box 267, 
Columbus 16. Secretary, H. G. Hays, 851 W. Third Ave., Columbus 8. 


Cincinnati: Organized 1932. Headqyarters, Cincinnati, Ohio. Meets 
First Tuesday. President, M. E. Mathewson, 1211 Enquirer Blidg., 
Cincinnati 2. Secretary, E. W. McNamee, 1729 John St., Cincinnati 14. 


Connecticut: Organized, 1940. Headquarters, New Haven, Conn 
President, E. C. Marsden, 44 Hicks St., Hartford. Secretary, T. L. 
Arnold, 26 Francis Ave., Hartford. 


Delta: Organized, 1939. Headquarters, New Orleans, La. Meets, 
Second Tuesday. President, L. V. Busenlener, 2927 Jackson Ave., New 
Comene 13. Secretary, Ralph Elizardi, 31449 St. Charles Ave., New 
Orleans 12. 


Golden Gate: Organized, 1937. Headquarters, San Francisco, Calif. 
Meets, First Thursday. President H. V. Hickman, 1129 Folsom St., 
San Francisco 1. Secretary, R. C. Cushing, 1136 Howard St., San 
Francisco 3. 


Illinois: Organized, 1906. Headquarters, Chicago, Il. Meets, Second 
” 


Monday. President, C. M. Burnam, Jr., 6 N. Michigan Ave., Chicago 2. 
Secretary, G. W. Bornquist, 629 W. Washington Blvd., Chicago 6. 


Indiana: Organized, 1943. Headquarters, Indianapolis, Ind. Meets, 
Fourth Friday. President, P. R. Jordan, 311 E. South St., Indianapolis 4. 
Secretary, C. F. A. Locke, 111 E. 34th St., Indianapolis 5. 


Iowa: Organized, 1940. Headquarters, Des Moines, Ia. Meets, Sec- 
ond Tuesday. President, D. C. Murphy, 840 Fifth Ave., Des Moines 14 
Secretary, R. S. Stover, Kresge Bldg., Marshalltown. 


Kansas City: Organized, 1917. Headquarters, Kansas City, Mo 
Meets First Monday. President, H. E. Gould, 1924 Oak Rd., Kansas 
City 8. Secretary, K. M. Stevens, 1510 Main St., Kansas City. 


Manitoba: Organized, 1935. Headquarters, Winnipeg, Man., Canada. 


Meets, Third Thursday. President, J. R. Stephenson, 838 Notre Dame 
Ave., Winnipeg. Secretary, D. F. Michie, 838 Notre Dame Ave., 
Winnipeg. 


Massachusetts: Organized, 1912 Headquarters, Boston, Mass 
Meets, Third Tuesday. President, R. T. Kern, 51 Claflin St., Leominster. 
Secretary, D. W. Blair, 87 Withington Rd., Newtonville. 


Memphis: Organized, 1944. Headquarters, Memphis, Tenn. Meets, 
Third Monday. President, E. E. Scott, 918 Dermon Bldg., Memphis 3 
Secretary, A. T. Bevil, 1521 Waverly Ave., Memphis 6. 


Michigan: Organized, 1916. Headquarters, Detroit, Mich. Meets 
First Monday after 10th of month. President, E. F. Hyde, 708 Oakland 
Ave., Birmingham. Secretary, J. H. Spurgeon, 5050 Joy Rd., Detroit 4. 


Minnesota: Organized, 1918. Headquarters, Minneapolis, Minn. 
Meets, First Monday. President, O. L. Lilja, 5000 16th Ave., S., Min- 
neapolis 7. Secretary, E. F. Snyder, Jr., 4324 Zenith Ave., N., 
Minneapolis 12. 


Montreal: Organized, 1936. Headquarters, Montreal, Que., Canada 
Meets, Third Monday. President, Leo Garneau, 25 Salisbury Rd., 
Se ee Que. Secretary, R. R. Noyes, 630 Dorchester St. W. 

ontreal. 


Nebraska: Organized, 1940. Headquarters, Omaha, Neb. Meets, 
Second Tuesday. sident, K. R. Magarrell, 127 So. Main St., Council 


BY 


Bluffs, Ia. Secretary, F. E. Prawl, 2820 Harney St., Omaha 2 

New York: Organized, 1911. Headquarters, New York, N. Y. 
Meets, Third Monday. President, A. A. Bearman, 444 West 56th St., 
New York 19. Secretary, Carl H. Flink, Room 3000, 51 Madison Ave.., 
New York 10. 

North Carolina: Organized. 1939. Headquarters. Durham. N. C 
Meets, Quarterly President, DeParx Stimson, 121 Idlewilde Dr., 
Winston-Salem. Secretary, R. B. Crosland, Jr., 1001 S. Marshall St 
Winston-Salem 

North Texas: Organized. 1938. Headquarters, Dallas. Tex. Meets 
Third Monday. President, G. A. Linskie, Buckner Blvd., Dallas 10. 
Secretary, A. B. Ullrich, Jr., 715 Lipscomb St., Dallas 14 

Northeastern Oklahoma: Organized, 1948. Headquarters, Tulsa, 
Okla. President, W. R. Lee, 303 Beacon Bldg., Tulsa 3. Secretary, R. F. 
Shoemaker, 1136 So. Peoria, Tulsa. 
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Northern Ohio: Organized, 1916. Headquarters, Clevela: 
Meets, Second Monday. President, W. R. oore, 5005 Euc 
oy aes Secretary, John Richmond, 10210 Woodland Av: 
an ‘ 


Oklahoma: Organized, 1935. Headquarters, Oklahoma Ci: 
Meets, Second Monday. President, J. H. Spaan, Jr., 1303 ? 
a City 6. Secretary, J. R. Patten, 627 N.W. Second s 
10ma City. 


Ontario: Organized, 1922. Headquarters, Toronto, Ont 
Meets, First Monday. President, E. G. Spall, 73 Simcoe St., 7 
Secretary, H. R. Roth, 57 Bloor St., W., Toronto, Ont. 


Oregon: Organized, 1939. Headquarters, Portland, Ors 
Thursday after First Tuesday. President, E. R. Lokey, 12 
Glisan St., Portland 9. Secretary, A. N. Hoss, 621 S. W. Alder 


Pacific Northwest: Organized, 1928. Headquarters, Seat 
Meets, Second Tuesday. President, L. L. Bysom, 1214 Ei 
Bremerton. Secretary, D. O. Mead, 816 Arctic Bldg., Seattle 


Philadelphia: Organized, 1916 Headquarters, Philads 
Meets, Second Thursday. President, J. O. Kirkbride, Fourth 
Sts., Philadelphia 6. Secretary, M. E. Barnard, 12 S. 12th S 
delphia 7 


Pittsburgh: Organized, 1919. Headquarters, Pittsburgh, P 
Second Monday. President, H. E. Park, 201 E. Carson St., P 
19. Secretary, E. H. Riesmeyer, Jr., 231-33 Water St., Pittst 


Rocky Mountain: Organized, 1944. Headquarters, Den. 
Meets, First Wednesday. President, Fred Janssen, 1123 W. Th 
Denver 9. Secretary, F. C. Allen, 4467 King St., Denver I1 


St. Louis: Organized, 1918. Headquarters, St. Louis, M 
First Tuesday. President, B. L. Evans, 571 Stratford Ave., U: 
City. Secretary, C. H. Burnap, 1635 Syndicate Trust Bldg., St 


Shreveport: Organized 1948. Headquarters, Shreveport, I 
dent, A. H. Otto, 1020 Market St Shreveport Secret 
Beaty, P. O. Box 1734, Shreveport 


Seuth Texas: Organized, 1938. Headquarters, Hou 
Meets, Third Friday. President, C. C. Quin, 809 Stua: 
Houston 6. Secretary, R. J. Salinger, 4510 Dewberry Lane, H 


Southern California: Organized, 1930. Headquarters, Lo 
Calif. Meets, Third Wednesday. President, R. S. Farr, 2615 S 
Dr., Los Angeles. Secretary, L. J. Helms, 633 S. Berend 
Angeles 5 

Southwest Texas: Organized, 1946. Headquarters, 
Tex. President, G. R. Rhine, 1208 Alamo National Bldg., Sar 
Secretary, I. W. Wilke, 422 Congress Ave., Austin. 


Sar 


Utah: Organized, 1944. Headquarters, Salt Lake City, Ut 
First Wednesday. President, E. J. Watts, 2485 Douglas St., | 
City 5. Secretary, R. H. East, 326 E. First So., Salt Lake Cit 


e 
Virginia: Organized, 1946. Headquarters, Norfolk, V 
J. E. White, 7607 Gloucester Ave., Norfolk 5. Secretary, D 
P. O. Box 674, Newport News 
- 


Washington, D. C.: Organized, 1935. Headquarters, W 
D. C. Meets, Second Wednesday. Presidert, A. S. Gates, Jr 
Jackson St., Arlington, Va. Secretary, J. G. Muirheid, 20) 
Hampshire Ave., N. W., Washington 9. 


Western Michigan: Organized, 1931. Headquarters, Grand ! 


Mich. Meets, Second Monday. President, H. W. Wolters, 820 
Ave., N.W., Kalamazoo 54. Secretary, H. R. Limbacher, 760 
St., Kalamazoo. 

Western New York: Organized, 1919. Headquarters, Buff 
Meets, Second Monday. President, Edwin Woolcock, 2217 
Niagara Falls, N. Y¥. Secretary, T. F. Killeen, 374 Delaw 
Buffalo 2. 


Wisconsin: Organized, 1922. Headquarters, Milwaukee, W 


Third Monday. President, W. A. Ouweneel, 514 E. Ogden A 
waukee 2. Secretary, H. F. Brinen, 2226 Kinzie Ave., Racine 


Student Branches 


North Carolina State College: Organized 1948. Head 


Raleigh, N. C. President, J. G. Marshall. North Carolina State 
Secretary, Basil Greene, Apt. D-2, Grosvenor Garden Apts 


Purdue University: Organized 1948, Headquarters, W. I! 
Ind. Chairman, D. M. Long, FPHA, Apt. 423-2, W. Lafayett 
tary, H. W. Collins, 2227 Underwood St., Lafayette 


Texnsa A. & WM. College: Organized. 1946. Headquarters 
Station, Tex. Meets, Third Thursday. President. C. V. Bri 
Engrg. Dept., Texas A. & M. College, College Station. Secret 
Hughes, Box 914, College Station 
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|PMENT DEVELOPMENTS 


yur convenience in obtaining more information about 
this equipment, see coupon on this page. Add the 
roducts and companies listed here to your Directory 
which you received in your January 1949 Heating, 
& Air Conditioning and thus keep your records of 
s of supply up to date throughout the year. Single 
k indicates equipment not listed in Directory Section: 
asterisk equipment and manufacturer not listed. 
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Stable Operation Features 
Gos Pressure Regulator 

No. 3965—The type 
99 multi-purpose gas 
pressure regulator is 
said to be the result 
of nine years of de- 
velopment and_ “re- 
search and is now 
available from Fisher 
Governor Co., Marsh- 
alltown, Iowa 

Chief feature, ac- 
cording to the manu- 
facturer, is extremely 
stable operation over the entire range of pressure and 
volume so that the unit may be used for many types of 
installations. 

It is offered in 2 in. screwed pipe thread connections 
only and is designed for inlet pressures up to 150 psi 
and for reduced pressures from 4 oz to 59 psi. The regu- 
lator capacity is from 0 to 143,000 cu ft per hr and, due 
to the special internal construction and pilot construc- 
tion, it is said to maintain a constant reduced pressure 
on all flows from zero to maximum. 





Hot Water Heating Boiler 
Has Four Pass Construction 


No. 3966—A hot water 
heating boiler, said to be 
ideal for panel, gravity, or 
forced feed applications, is 
now available from Cleav- 
er-Brooks Co., 326 E. Keefe 
Ave., Milwaukee 12. 

Offered in three sizes, 250,000, 550,000, and 730,000 Btu 
per hr output, it is completely automatic and may be 
fred by either oil or gas. Four pass construction of the 
doller shell is said to insure high rating and high effi- 
ciency (over 80 percent). Minimum design pressure is 
100 psi and, according to the company, the unit is suit- 
able for high temperature or pressure applications. 

A hinged rear door lined with refractory is used to 
provide accessibility for cleaning and maintenance. The 
‘ront end of the base, including the burner, can be re- 
moved for separate handling, though the unit can be 
passed through a standard door opening. It is con- 
structed in accordance with the ASME code 





Temperature, Pressure Recorders 
Designed for Easy Installation 


No. 3967—The line of gas filled temperature recorders 
‘ording pressure gages made by Penn Industrial 
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Instrument Corp., 3116 N. 17th St., Philadelphia 32, in- 
cludes instruments with one, two, three, or four pens 
and is designed for easy field installation of the actuat- 
ing system and pen mechanism. This feature, says the 
manufacturer, facilitates the conversion of a pen 
recorder to a multiple pen instrument 

Temperature tube systems feature an 
steel welded construction with an improved design ol! 
spiral spring. A standard bulb design is arranged so that 
it can be converted in the field into any of the usual 
apparatus connections. 


one 


all-stainless 


Convector-Radiators Incorporate 
Copper Tubes and Aluminum Fins 


No. 3968—The type F 
convector radiators recent- 
ly developed by Fedders- 
Quigan Corp., Buffalo 7, 
N. Y., are available in 4, 6, 
8, and 10 in. widths and 
lengths up to 64 in. They 
are designed for use with 
steam and gravity or forced 
hot water systems and have formed steel cabinets with 
a removable front panel which has integral stamped 
louvers. The cabinets may be used for either free stand- 
ing or semi-recessed installations. 

Heating elements have copper tubes expanded into 
headers with heavy ferrules power-driven into tubes 
Fins are of aluminum and have die formed collars which 
are said to provide large heat transfer contact between 
tubes and mechanically bonded fins. The cast headers 
are arranged for piping connection at either end, top, or 


bottom 


Compound Protects Metal During 
Brazing and Silver Soldering 

No. 3969—‘“Anti-Capillary Compound” has been de- 
veloped by Eutectic Welding Alloys Corp., 40 Worth St 
New York 13, N. Y., for use with low temperature weld- 


ing rods. 
This paste is designed to confine the flow of molten 


FOR YOUR CONVENIENCE 


Heating, Piping & Air Conditioning 
6 N. Michigan Ave., Chicago 2, Til. 


Please ask the manufacturers te send me more information 
about the equip t tlened under the following reference 
numbers in Equipment Developments and Recent Trade Literature 


(Cirele cach number in which you are interested) 
3966 3967 3968 3969 S970 3971 3972 3975 
3976 S977 3978 S979 S980 S981 3982 5985 
7120 7121 7122 7123 7124 7125 7126 7127 
7130 7131 7132 7133 7134 7135 7136 7137 
7140 Ti4l 7142 7148 7144 7146 #7147 
7150 T7151 7152 7153S 7154 7156 T7157 
7160 7161 7162 7163 7164 
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3975 
7ile 
7129 
7139 
7149 
71se 


7128 
7138 
7148 


7155 7158 
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ISTON-RING EXPANSION 


JOINTS 


An outstanding joint. 
Piston-Rings hold the 
line pressure. No shut- 
down for servicing. 





INTERNALLY 
JOINTS 


Minimum overall size for 
tunnels and other jobs 
where space is limited. 





NTERNALLY - EXTERNALLY 
>UIDED JINTS 


Fully guided in all posi- 
tions of the slip. Idvoal 
where long traverse is re- 


quired. 





ALL-BRONZE RISER JOINTS 


Eliminate bends, compli- 
cated piping and costly 
“swing” joints. Write for 
Catalog 35. 


AMERICAN [PISTRICT STEAM CO. 


NORTH 
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TONAWANDA, N Y 


SINCE 1877 





| and held in position by metal separator bars whic! 








alloys to the limited area upon which the weld | 
applied. According to the company, the compour 
tects the parent metal from discoloration at \ 
temperatures and reduces the possibilities of dis! 
as the temperature is confined to the specific area 
consideration. In addition, the material is said : 
limit the flow and retain the molten metal to th: 
being welded. 

The paste can be used with an oxyacetylene t 
soldering torch, a soldering iron, a furnace, an 
frequency applications. It may be applied by pain 
spraying and may be removed by mechanical 
quenching, wire brushing, or sandblasting. 


Prefabricated Coils Designed 
for Uniform Panel Temperatures 

No. 3970—Even-Ray Co., Inc., 
93 Tiffany Blvd., Newark 4, N. J., 
is offering a line of radiant heat- 
ing coils which features an ar- 
rangement so that supply piping 
alternates in position with the 
return. This, says the company, = 
provides for an even output and uniform panel té 
atures. 

Machine formed and made of type L hard ten 
copper with joints silver brazed, the coils are 








be left in place or removed in the field. Large 
bends are said to reduce flow resistance so that 
lengths of tubing for circuits, small mains, bra: 
and returns may be used. 

A wide variety of coil sizes is available and | 
sizes used include 3g, 4%, and 34 in. 


Prime Surface Coils, Galvanized 
Steel Parts Used in Condenser 

No. 3971—The new evapo- 
rative condenser developed 
by Acme Industries, Inc., 
Jackson, Mich., incorpo- 
rates prime surface pipe 
coils and is assembled with 
stainless steel nuts, bolts, 
and screws. All steel parts, 
including wheels, scrolls, 
and the base sump, are hot 
dip galvanized after fabri- 
cation. 

Included in the _ base 
sump is a “Micromet” water treatment basket ! 
where the available water may cause scale and 
sion. All AP and FP models are built with %4 in 
pipe coils and FC models are made with copper t 
coils. 
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JARECKI MANUFACTURING CO. 
ERIE, PENNSYLVANIA 
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JARECKI LINE... 


You will find the correct valve for the job... 








for example, iron body or all iron valves in wide 
assortment... gate, globe, check. . . standard 






and extra heavy... sizes 2° to 12’ inclusive... 
available through Your Jarecki distributor. 






A. Since (852 


JARECKI 
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Buy from a Herman 

Nelson Distributor like 

Tay-Holbrook, Inc., of 
California 


J. Milton Hagler, President, 
Tay-Holbrook, Inc. 
Headquarters at San Francisco 
with Branches at Oakland, Sacramento, 
Fresno, San Jose, Stockton, Berkeley, Santa Rosa 


Tay-Holbrook, Inc., recognized as a leader on the Pacific 
Coast, is another of Herman Nelson's carefully selected Dis- 
tributors. Dealers everywhere appreciate more and more 
that it's profitable for them to install top quality Herman 
Nelson Heating and Ventilating Products and 
friendly, intelligent cooperation from Herman Nelson Dis- 
tributors like Tay-Holbrook, Inc. 


receive 


The Herman Nelson nameplate means unmatched excel- 
lence of product. Herman Nelson engineers, with 43 years’ 
experience, have developed mastery of workmanship and 
design . . . resulting in products that provide superior re- 


sults in actual service all over America. 


Of primary importance to every dealer is delivery. Herman 
Nelson Distributors maintain stocks of both products and 
materials required for installation, insuring prompt service. 
Carefully prepared Herman Nelson advertising, sales pro- 
motion material and comprehensive engineering data will 
bring added profits to you as a dealer. 


Yes, quality products, prompt service and intelligent co- 
operation have built an enviable reputation for Herman 
Nelson Dealers everywhere. They will do the same for you. 
Get the details from your nearest Herman Nelson Distribu- 


tor today. 







Herman Nelson 
Propeller-Fan Type 
Unit Heaters 





Part of Herman Nelson's 


QUALITY LINE 


of Heating and 
Ventilating Equipment 


Herman Nelson 
De Luxe 
Unit Heaters 


Since 1906 Menvtecturers of Quelity Heating and Ventiloting Products 
MOLINE, ILLINOES 
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| Recommends 300 Ib Globe Valve 
for Severe Steam Service 


No. 3972—A new plug type bron 
valve for 300 lb service, Fig. 97: 
been developed by Jenkins Bros.. 8 
St., New York 13. It is said to be e 
ly suited to services such as press) 
ulation, steam control bypass lin, 
perature regulation, apparatus th: 
bleeds, drips and drains, soot 
continuous blowdowns, or any oth: 
regulation of steam. It is recom; 
for severe services of the type fre: 
found in dye houses, bleacheries, | 
ies, oil refineries, packing houses, tanneries, food, ; 
and chemical plants. 

Plug and seat ring of JX500, a special alloy st 
steel, heat treated to give 500 Brinnell hardnse 
extraordinary ductility, are said to make an idea 
bination which is practically impervious to wea 
“Slip-on Stay-on” plug is simple in design, with a Te: 
slot for engaging the spindle head. Another advantag: 
says the company, is the design of the spindle, made of 
hard, tough aluminum bronze. Large in diam 
has an exceptionally long (15.9 in.) thread a: 
threads are in contact at all times. 

The valve is available in sizes 14 to 2 in 


Drip-Proof Design 
Applied to Larger Motors 


No. 3973—Wagne! 
tric Corp., 6400 Ply 
Ave., St. Louis 14, whi 
built drip-proof motor 
frames 225 and smaller for 
many years, has 
the same design 
polyphase motors 
254, 284, 324 and 326 f! 

Differing only 
omission of all vent 
openings, the new frames are formed of heavy 
steel, shaped to center the stator core and to p: 
passages between the frame and the core for venti 
An auxiliary fan draws air through the openings 
front endplate, forces it through these passages and 
through the endplate openings on the drive end 

Both sleeve bearing and ball bearing motors 
new design are said to be completely drip-proo! 
mounted in the normal horizontal position and 
the endplates have been correctly rotated, in th: 
wall or ceiling horizontal positions as well. 





Forming Machines Roll 
Sheet Metal, Light Plates 


No. 3974**—The 
slip roll forming ma 
model B-600, is a new 
signed unit having 
diameter rolls and i 
to be ideal for ha 
heavier gages of sheet 
al and light plates. O 
by San Angelo Foun & 
Machine Co., 1000 E. Upton, San Angelo, Tex., the ma- 
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FER Products for- 


Air Conditioning *« Humidifying * Dehumidifying 


Cooling « Scrubbing « Air Washing « Air Purification 





CAPILLARY AIR CONDITIONERS 


The Capillary Air Condi- 
tioner, designed to act as 
an air washer, dust arrester, 
humidifier, cooler and de- 
humidifier, depends on the 
new and far more efficient 
principle of dividing both 
the water and air of the 
system into fine streams 
flowing together through 
low resistance channels. It 
provides the most intimate 
and efficient contact be- 
tween air and the cooling, 
moistening or cleaning 
fluid with unique economies 
in operating costs. 

For most purposes, a Capillary Air Washer requires only 
] 3the volume of water at 1 3 the pumping pressure used 
by conventional equipment. These Capillary conditioners are 
available with casings and tanks factory insulated for cen- 
tral station air conditioning applications. 

CAPILLARY UNIT CONDITIONERS are factory insulated 
and assembled, ready for use. They include fan, motor, drive, 
heating coils, Capillary Cells with suitable sprays, spray 
pump and mixing dampers. Units are designed for floor 
mounting or ceiling suspension, and can be arranged for the 
reception of cooling coils if required. 





A stondord Factory Insulated Size 6-5 
Closs 1 Capillary Central Station Air 
Wosher. Normal capacity 30,000 cfm 


Capillary Air Conditioners are covered in complete detail 


n Bulletin G-3. 


SPRAY TYPE AIR WASHERS 


A&R Type S Air Washers 
conform to the usual basic 
Gesign of spray washers, 
with many special features 
developed to insure more 
efficient and more depend- 
able operation, lower main- 
tenance costs and in most 
cases, lower installation 
costs. Unique design fea- 
lures include more efficient and more easily handled elimi- 
nators; collecting tanks which are much more readily cleaned; 
flooded entering baffles for excessively dirty air and more 
effective nozzle arrangement. 





Standard A & R Spray Type Washer 
Factory Insulated. 


Type S Air Washers can be supplied with factory insulated 
casings and tank for central station applications. 


Bulletin AW-1 provides complete description and engineer- 
ing data. 


SPRAYED COIL DEHUMIDIFIERS 


A & R Sprayed Coil Dehumidifiers for year-round treatment 
of air are complete with water type or direct expansion 
cooling coils, sprays, circulating pump and glass mat elimi- 
nators. They are factory insulated complete units ready for 
speedy field assembly. Special design features insure con- 
tinuous washing and cleaning of finned surfaces and easy 
accessibility of parts. 


See Bulletin SC-1 for complete data. 


ARTICULATED UNITS 


No matter how large the air conditioning system, A & R can 
supply an integrated or articulated control apparatus to 
meet specific needs. Where equipment is of such size that it 
cannot be shipped assembled, the importance of using 
matched and integrated central station conditioners, heating 
and cooling coils, fans, motors, drives, automatic dampers, 
fan housing and air inlet chambers, ready for assembly, 
cannot be over-emphasized. Over-all cost is materially re- 
duced, while the responsibility for delivery and performance 
rests on one purchase order to one organization. 


A&R INSULATED PANELS 


These factory-produced panels consist of insulation between 
a metal sheet on one side and hard fiber board on the 
other, the three elements being laminated and cemented to- 
gether under pressure. Their 
design includes the struc- 
tural frame to form units 
which require only bolting 
together to make enclosures 
of any required shape for 
plenum chambers, air wash- 
ers and many other pur- 
poses. Panels are available 
in widths from 3” to 48”, 
and in lengths up to 12’. 
Their use insures tremen- 
dous economies in field 


labor. 


For details see Bulletin 
P.1, ey 





A typical example of A & R Panels 
forming ao Plenum Chamber. 


\IR a PREFRIGERATION Corp 


FIFTH AVENUE 





NEW YORK _1I/7_N 








{ENTRUST YOUR 
/ “™ / 
. FLUID HANDLING TO 
° ve if TIME-TESTED, JOB 
PROVED EQUIPMENT... 


es 


WEINMAN CENTRIFUGAL PUMPS 


With a Weinman Pump on duty you can give 
your full attention to other plant problems, for 
Weinman Pumps take care of themselves. Their 
sturdy construction, advanced design and 
efficient operation guarantees overall pump- 
ing economy. 


If your plant handles liquids in any form it 
will pay you to talk “pumps” with Weinman. 
A letter, wire, or telephone call will get the 
prompt attention of a centrifugal specialist — 
anxious to be of service. 





Weinman Type GB and KB Pumps available with or 
without leak-proof mechanical shaft seals. Heads up 
to 200 ft. Capacities up to 1100 GPM. 


Built by OF trifugal Specia lists 


The WEINMAN Pump Mfg. Co. 


284 Spruce Street © Columbus 8 * Ohio 
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chine 1s of the initial or pinch type and has a 
driven through a swing link gearing designed t: 
tate the forming of small cylinders and the ro]! 
light gages of polished steel. This machine can } 
nished with power adjustment on the rear or bs 





roll, with an air cylinder attachment for raisi: ab! 
lowering the drop end bearing, and with a trans: 
unit to provide variable speeds. Six sizes are ay 
for handling maximum thicknesses from approxi hp 


¥g to 7/16 in. 

The model B-400 machine, shown here, is also a 
driven unit having essentially the same featur: Sin 
incorporating 4 in. rolls. It is also available in si Zec 
for handling maximum thicknesses of sheet meta 
10 to 20 ga. 


Welded Alloy Bellows 
Seal Valve Stems 

No. 3975 — MagniLastic 
Div., Cook Electric Co., 
2700 Southport Ave., Chi- 
cago 14, has developed a 
standard series of welded 
bellows for sealing valve 
stems against corrosive, ex- 
plosive, poisonous, or in- 
flammable liquids and gas- 
es. Units are designed for 
use with a wide range of 
valves available from other 
companies, as this firm does not make valves. 

As shown here, the bellows, which is availa 





nickel, monel, stainless steel, inconel, and other we - 
metals, completely surrounds the lower part of the ing 
stem and is welded at the top end to a collar whi Ac 
into the body neck and at the lower end to the t —_ 
disc. The formed metal diaphragms of the bell 
welded alternately at their inner and outer cir ‘ 
ences. _ | 
According to the company, assemblies are t a 
individual valve manufacturers’ specifications a1 
vacuum services, are offered with leak rates less | he 
micron per cfh. Offered in a range of sizes fo! ’ 
from ¥% to 12 in., the bellows are said to have wit! 
fatigue tests of a million cycles 
Expanded Line of Room Conditioners 4 


Includes Many Types and Sizes 
No. 3976—A total of 10 


' 
models constitute the ex- ‘ 4 
panded line of room air J ; ; 
conditioners offered by oye stain! 
RE 





Remington Air Condition- ratiny 
ing Div., Remington Corp., ferroy 
Cortland, N. Y. Sai 
Shown for the first time ONST 
at the recent Chicago heat- as thi 
ing, ventilating, and air radiu 
conditioning show, the line vertic 
includes both console and Provic 
window sill types, air cooled a 
he 


and water cooled units for 
a-c or d-c use, and remote 
installation units. The model 12 and model 10 c 
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&. 475 


are both air cooled console types, the former is 
.t 134 hp and is designed to have a cooling capac- 
n 12,300 to 13,500 Btu per hr. The latter, a 144 hp 
vas a capacity of 10,000 to 11,000 Btu per hr. In 
odels optional heating (7000 Btu per hr) is avail- 
id imported wood cabinets are featured 

r units include two air cooled window sill types, 
i 34 hp, two water cooled console models, 1 and 1% 
id four remote installation units, 1 to 154 hp, for 
air or water cooling. 


ih} 


Pls 


Single Control Valve Operates 
Zeolite Softeners, Pressure Filters 

No. 3977—A single con- 
trol valve for the simplified 
operation of all types of 
zeolite softeners, ion ex- 
change systems, and pres- 
sure filters is said to reduce 
the time required by the 
plant operator and to mini- 
mize the _ possibility olf 
faulty operation through 
error in manipulation. This 
unit, the “Hydromatic” 
sing]! control valve has been developed by Cochrane 
‘orp., 17th St. & Allegheny Ave., Philadelphia 32, and is 
now standard equipment on its line of zeolite softeners 
and pressure filters. 

Control of backwash, rinse, service, chemical feed, 
tc., is said to be greatly simplified as all operations are 
‘ccommodated by a single valve. The device is, in effect, 


Ad 





a six position valve with four normal operating positions 
und two standby positions 

According to the company, it is ideally suited to 

nanual or automatic operation, and since the valve is 

actuated (power for operation being provided by 

the raw water itself), gradual opening and closing ol 

valve members is possible, thus eliminating hydrau- 


Portable Electric Shear 
Cuts 12 Ga Sheet Steel 

No. 3978*—Black & Decker 
Mfg. Co., Towson 4, Md., has 
added a new electrically 
driven shear to its line of 
“Porto-Shears.” The new 
tool is designed to cut 12 
ga standard sheet steel 
approximately two gages 
thinner in monel metal and 
stainless steel, or approximately 50 percent above the 
rating in sheet copper, aluminum, lead, and other non- 
lerrous metals. 

Said to be simple in design, lightweight, and sturdily 
‘onstructed, it is designed to follow an irregular pattern 
as the cutting blade is always visible and will cut on a 

}tadius as small as 1% in. Reciprocating action of the 
vertical blade against the stationary horizontal blade is 
provided by the company’s universal motor which de- 





slivers 1100 strokes per min at full load. 
The it may be held in any position and the handle 
‘onta a release trigger switch with a locking pin for 
mnt iS use. 
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NEW TYPE Q 


SELF-COOLED MOTOR 
PROPELLER FAN 


VENTILATION 


It's NEW from motor cover to frame, yet it’s 
proved in thousands of installations! Certi- 
fied ratings testify to remarkable capacity. 
Decibel ratings vouch for amazingly quiet 
operation. All ILG’s famous features for 
high efficiency, power-saving economy, min- 
imum maintenance and long life are built in. 
Now available in all sizes up to and includ- 
ing 30” fan wheels. Hurry—get the complete 
story in ILG Catalog No. 148 


or phone nearby Branch Office (consult 


send coupon 


classified directory ). ae 


Specify the Self-Cooled Motor—it's 
exclusive, patented, ILG-built. De- 
signed specifically for exhaust fan 
duty. Motor never *“‘gums-up” 
from contact with foul air, requires 
minimum maintenance, adds to 


long life of entire unit 


ILG ELECTRIC VENTILATING CO. 
2841 N. Crawford Ave., Chicago 41, lil. 
Offices in more than 40 Principal Cities 


C) Rush free copy of new Catalog No. 148 


Firm Nome 


Address 


City. cccccccecs 
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WARD LEONARD 


STARTERS 


QUICKER TO INSPECT 


because contactor parts are 
ACCESSIBLE 


Removing a single key permits the entire moving con- 
tact assembly to be withdrawn for inspection of all 
main silver contacts, both moving and stationary. 

And it’s easier to replace main stationary contacts, 
too, due to the use of individual spring retaining clips. 

Write for Bulletin 4110. It fully describes Ward 
Leonard’s new Size 1, 2 and 3 across-the-line, non- 
reversing AC magnetic starters. Ward Leonard Electric 
Co. 24 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
RReeulk-E nyneeed Cotes 


RESISTORS + RHEOSTATS + RELAYS « CONTROL DEVICES 
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Fan Blades Designed 
for High Efficiency 


No. 3979 — Out- 
standing efficiency 
is said to be the 
chief characteristic 
of the new line of 
“Hi-Eff” fan blades 
developed by Tor- 
rington Mfg. Co., 
70 Franklin St., | 
Torrington, Conn 

Although entire- 
ly new in design 
and forming, the 
blade does not need 
any greater space 
or other changes for operation and may be ad: 
existing uses such as on space heaters, unit heats 

Says the company. The line comprises both th 
four blade construction, ranging in diameters 
through 20 in. and 8 through 20 in. respectivel; 
are five pitches in most diameters and blads 
aluminum. The spider and hub are of steel 


Dehumidifying Unit Removes 
Moisture by Adsorption 


No. 3980—Automatic removal of moisture fri he 
air and holding relative humidity at a predet stru 
level is the function of the new “Dryomatic Dr) and 
tioner” developed by Dryomatic Corp. of Ameri 7 E The 
22nd St., Baltimore 18 pel 

Among the many applications stressed by 
pany are the prevention of rust and corrosio1 Mot: 
and stock rooms, the protection of food and Com 


ishable materials from mold and moisture dam t No 
prevention of crystalline materials such as ! 
salt from caking and deliquescing, and the prot 
delicate instruments and maintenance of Rock 
conditions in the laboratory 
After filtering room air, the unit removes moist repla 
adsorption, the moisture being blown off in the 
saturated air. Operation is said to be complete Uni 
matic and the capacity sufficient to control the br 
in a room of 5000 cu ft volume—holding a dew | vith 
0 F and a relative humidity as low as 15 perce! B type 



















teries of these units are said to be effective for tee 

up to 300,000 cu ft and special models for ind 

applications can be furnished Elect 
to Cu 


Dual Nozzles Employed 
in Oil Burner 


No. 3981 New refine- 
ments in the “York-Heat” 
oil burner, model N-38, 
feature the use of dual 


nozzles to achieve a capac- 
ity from 5 to 10 gph while 
utilizing a conventional 1/6 
hp motor, fan, and a pump 
speed of 1725 rpm, accord- 
ing to York-Shipley, Inc., 
York, Pa. 

In this model, a somewhat larger fan is used 


dual blast tube has been eliminated except for 
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n used to support the nozzle pipe assembly. Great- 
erchangeability of parts with other N models is 


al laimed. 
Electronic Smoke Indicators 
Control Overfire Air Jets 

No. 3982—The photoelec- 
tric cell smoke indicators 


Inc., 4517 Wayne Ave. 


adapted to control overfire 


coal burning furnaces. A 
light beam projected across 
a boiler or furnace flue 
shines on a_ phototube 
which is used to measure 
smoke density. When the 
density increases beyond a 
predetermined amount, a 
red warning light flashes and a timer relay circuit is 
‘losed. This starts the overfire air jets which remain in 
eration for a preset time period. 

Recorders and audible alarms can also be provided, 
and where desired, modulated control of continuous 
verfire air can be furnished. Other features stressed by 
the company include all aluminum, dust tight con- 
struction for the light source and eye box, a sealed lens 
and gasketed covers, and a built-in voltage regulator 
The period of time during which the jets remain in 
peration may be adjusted from 20 sec to 20 min 





Motor and Turbine Type Pump 
Combined Into One Assembly 

No. 3983—The motor and turbine type pump are com- 
bined into one assembly in a new 2 to 10 gpm pumping 
unit, the “Monobilt,” available from Roy E. Roth Co., 
Rock Island, Ill 

Special features as listed by the manufacturer include 
replaceable heads and impellers, quiet operation, and a 
mechanical seal. 

Units are offered in three standard constructions: 
bronze fitted, all iron, and all bronze. They are equipped 
with a single phase motor, 110-220 volt, 60 cycle capacitor 
type, with ball bearing construction, and a stainless 
steel shaft. 


Electrostatic Cleaners Made 
to Customer Specifications 


No. 3984—Trion, Inc., 1000 
Island Ave., McKees Rocks, 
Pa., is now preparing com- 
mercial electrostatic pre- 
cipitators to customer 
specifications. Specially 
constructed floor models, 
suspended cabinets, and 
‘arge size filters for unusual applications can be furnished 
40 request. Shown here is a 7200 cfm custombuilt unit 
} The company has also added two new models to its 

Packaged” line. These air filters, “ready to install,” 
«fe now available to handle air volumes up to 4000 cfm 

According to the company, units are guaranteed to 
remo ore than 90 percent of the dust, dirt, smoke, 
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of Brooke Engineering Co., | 


Philadelphia 44, have been | 


air to prevent smoke in | 





INDEPENDENT * 
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 Dabrikated” WALL GRILLES 
for Commercial Installations 





PROVIDE ADJUSTABLE 
DIRECTED AIR FLOW 


321-A 


i % * 
Sead 





a we 






























































UP OR 


DOWN RIGHT 


OR LEFT 





311-A 


‘Made to fit openings in even 
inches from 8’ x 4’ to 60’ x 40’ 










Independent Fabrikated* Adjust- 
able Grilles (patented), rigidly con- 
structed with stamped steel rims and 
steel bars, are made with either verti- 
cal or horizontal grille bars. Grille 
bars are adjustable before or after 
installation; available also with bars 
permanently set for straight flow; 


Write for new Catalog No. 48—gives 
schedule of sizes, details and prices, 


Always Leading — Always Progressing 


*Reg. U. 8S. Pat. Of 


THE INDEPENDENT 





REGISTER CO. 


3747 E. 931d STREET - CLEVELAND, OHIO 
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SPECIFY MARLEY 
Sexes 100 


FOR 


SPRAY TOWER ECONOMY 


Gor a water cooling lower that ; 
Can be shipped immediately from stock 


Is completely prefabricated 


Has complete erection, operation and 
maintenance instructions 


is simple to operate 
Uses patented Marley Spray Nozzles 
Has a balanced spray system 
Assures a minimum drift loss 


is made of California Heart Quality 
Redwood 


Has a heavy steel basin plate and 
galvanized hardware 


Is accurately sized with rating data 
Has no nails or similar metallic fasteners 


Features machined louver posts and slip 
fit louvers 


Is fully backed by the Marley guarantee 


Your best buy is the MARLEY SERIES 100 
NATURAL DRAFT COOLING TOWER 





MARIEY COOLING 


TOWERS 


THE MARLEY COMPANY, INC. 


Kansas City 15, Kansas 

















soot, lint, pollen, and other airborne irritants f: 
streams passed through the filter 


Equipment Shorts 


Johnson Service Co., Milwaukee, honored sor 
“Oldtimers,” each having over 10 years of servi 
the company, at a number of dinners in cities thr 
Revisions downward in som 


the country. ...... 
extras of stainless steel products have been m 
Allegheny Ludlum Steel Corp., Pittsburgh. Red 
in quantity extras apply to all grades of all produ 
cept stainless tubes and castings. Stainless ste 
gage extras have also been reduced in some cases 


White-Rodgers Electric Co., St. 


nationwide system of exchange agencies to furnis! 


Louis, has estab] 


and replacement service and to provide informat 
furnishing catalogs, service manuals, and othe: 


Spencer Thermostat Co., Attleboro, Mass., for y: 
been a wholly owned subsidiary of Metals & ( 
Corp. Recently the 
Spencer Thermostat Div., Metals & Controls Corp 
The international student training program of Harriso: 
Pump and Machinery Corp., Harrison, N. J., is 
progress and is designed to create and maintain | 


company name Was char 


ous trade relations with foreign countries, as we 
provide technical training. The course in air cond 
and refrigeration equipment includes both for: 
domestic students who have qualified and who 
sume duties in company offices or distributor o 
tions both here and abroad. Incentive p 

for the year 1948 totalled $3,821,973 at Lincoln Electr 


Co., Cleveland 


and, as an average, doubled the income of every 


Payments were made to 1097 


of the organization 


Permanente Metals Corp., Oakland, Calif 
more than a quarter billion pounds of Kaiser a 
last year, easily exceeding the company’s 1947 « 
185 million pounds. Since the demand still exc: 
supply, two new plants will be opened this 
aluminum foil mill at Permanente, Calif., and a 1 
and wire mill at Newark, Ohio 
said to embody a new principle in constructi 
been developed by Franklin C. Wolfe Co., 407 C 
cial Center St., Beverly Hills, Calif. Under tl 
“Lock-O-Seal” they are used around screw 


Sealing 


name 
and are recon 
for many tanks, flotati 


hydraulic systems, air conditioning apparatus 


rivets, tubing, electrical wires, etc 
applications including 
tion equipment, compressors, etc., where a seal 
air, gas, and liquid leaks is required. The unit 

tially a small doughnut shaped ring of sealing 
encircled by a washer-like retainer 


“Eutectrode” 24/49 is offered by Eutectic Welding 
Alloys Corp., 40 Worth St., New York 13, and is elec- 


trode recommended for metal are welding g anc 
alloy cast iron where preheating is impossible « nde- 
sirable. ...... The No. 60 “Dimensioner” temp at 


made of cellulose nitrate and is designed to s 


dimensioning, lettering, etc. in all phases of draft ! 
manufacturer is Rapidesign, Inc., P. O. Box 592, G' naa 


Calif. 
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Charles T. Perkins, former vice president in charge of 
el ering, has been elected president of Modine Mfg. 
Co.. Racine, Wis., and succeeds W. C. Winkel who died 
ar. Arthur F. Thompson, previously vice president, 

executive vice president and Arthur G. Dixon, 


secretary since 1943, has been elected vice president and 
set ary. 
Jackson, in charge of purchasing and Robert Grant, in 
ha of manufacturing. A. B. Modine, founder of the 
yny, continues as chairman of the board and E. G. 


Other vice presidents re-elected are G. H. 


ct 


Rutherford has been re-elected treasurer 


l new president of Air-Maze Corp., Cleveland, is 
Oliver H. Schaaf, formerly vice president and general 
A. E. Schaaf, president for nearly 25 years, has 
R. S. Purinton is now 
factory representative covering Ohio, Kentucky, and West 
Virginia. .. . A. B. Stickney, a past national president of 
the American Society of Refrigerating Engineers, has 
resigned from Armour & Co., Chicago, and is now with 
The Rust Engineering Co., Pittsburgh. ... McQuay, Inc., 
Minneapolis, has elected Philip S. Morris executive vice 
president and H. Blake Thomas vice president in charge 
f sales. R. W. Schreiber, 820 Battell St., Mishawaka, Ind.., 
representative in 


manager. 


heen made chairman of the board. 


Wisconsin, 
Ted 


Stikeleather, refrigeration representative in the Cincinnati 


is company refrigeration 
northern Illinois, northern Indiana, and Michigan. 


area, is now covering a larger territory which includes 


VGHT 





Heat 
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direct national sales and advertising programs 


offices, Harrison, N. J 
of standard pumps, compressors, and mechanical power 


sentatives 
sentation at the Wright-Patterson air force base. Gordon 


ating Machinery Association, Inc. . 











transfer 
specialization in this one field for more than 26 years gives 
you all the benefits which are the result of having exactly the 
right design, materials and construction for the job. 





western New York, western Pennsylvania, and the entire 
states of Ohio, West Virginia, and Kentucky 


Earl L. Bedard, sales manager of Mt. Hawley Mfg. Co., 
Peoria, Ill., is now vice president and will continue to 
Sales 
of welding positioners and turning rolls manufactured at 
the Worthington Pump and Machinery Corp., Dunellen 
works, are now being supervised by Frank J. Whelan, 
vice president, with headquarters at the firm’s executive 
He continues to supervise sales 


transmission equipment sold through industrial and oil 
field distributors, as well as to equipment manufacturers 


F. J. Connolly continues as manager of the welding posi- 
tioner and turning roll sales division, and A. B. Kime 


remains eastern regional supervisor, both operating from 
P. J. Patton, Jr., continues as central 


regional supervisor at the Chicago district office 


the Dunellen works 


Young Radiator Co., Racine, Wis., has added National 
Requirements Service, Dayton, Ohio, to its list of repre- 


The move was made to obtain specific repre- 


-_ 


Davisson, who recently joined the Young staff, is engaged 


in field and service work. .. . Edward R. Legg, president, 
Refrigeration Corp. of America, has been elected to the 
board of directors of the Air Conditioning and Refriger- 
.. Dravo Corp., Pitts- 


burgh, has named the Superior Coal, Coke & Fuel Oil Co., 


919 Wells St., Fort Wayne, Ind., as distributor of its ai: 


=F DESIGN e MATERIALS e CONSTRUCTION 


For Every Heating and Cooling Problem 
AEROFIN FIN-TYPE COILS 


is a specialized problem. And Aerofin’s 


Aerofin’s continuous research has developed extremely 
efficient coils, accurately rated. You can install to full rated 
capacity with assurance of full efficiency for the life of the unit. 


GEROFIN CorPoRATION 


410 South Geddes St., Syracuse 1, N. Y. 


NEW YORK * CHICAGO * CLEVELAND * DETROIT * PHILADELPHIA * DALLAS * SAN FRANCISCO * MONTREAL 
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AUTOMATIC 
REGULATING 
VALVES 
Want to install automatic regulat- 
ing valves and know they’re right 
. now and in the future . ? 
For trouble-free operation that 
makes your good job better, 
specify and make sure you get 
KLIPFEL Automatic Regulating 
Valves, designed to give more 
consistent service, longer and 
with less maintenance. 


Bulletin No. 146 
describes the many 
KLIPFEL Valves used 
in heating, piping and 
air conditioning. 
Write Dept. C-2 


} 


| 


| 





heaters in northeastern Indiana. . 
with headquarters in Reading, Pa., is the new sales 
ager of field operations for Reading-Pratt & Cady, | 
American Chain & Cable Co., Inc., Reading 


The new special sales representative in New Yo: 
for Baker Ice Machine Co., Inc., South Windham 
H. H. Paltridge, formerly chief engineer and genera 
ager of the Goodsell Corp. He is specializing on cor 
tion, planning, and engineering work for all ph: 
industrial and commercial air conditioning and ref 
.. Aeme Industries, Inc., Jackson, Mich., has 
He was pre 


tion. . 
Alwin B. Newton director of sales. 
chief engineer and chief development enginee: 
Airtemp Div., Chrysler Corp. and before that 
eight years with Minneapolis-Honeywell Regulato 
manager of its refrigeration division 


E. M. Ford, who has been with Penn Electric Swite| 
Co., Goshen, Ind., for 18 years, is now district n 
of the company’s Los Angeles territory. He ha 
Formerly a 


assistant advertising manager. 
treasurer and auditor, Hal M. Cranston is now cor 
ler of Owens-Corning Fiberglas Corp., Toledo. Hi 
the company at the time it was founded in 1938 as 
supervisor of accounting Allegheny Ludlum Ste: 
Corp., Pittsburgh, recently created a new vice pre 
and appointed Robert M. Arnold to that position 
served as a director since 1946 and is president of 
Engineering Co., Chicago, a wholly owned subsidi 


Sales representation in Cleveland for Fitzgibbons Boik 
Co., Ine., New York, is being handled by Thermal Prod- 
ucts Co., 4501 Prospect Ave. A. L. Eubank, vice c! 
of the Kentucky State Engineers Examining B 
representing the company in Louisville Fedders- 
Quigan Corp., Buffalo, has opened a Chicago « 
its heating division in the Madison Terminal Bld 
in charge of Raymond H. Kelley. . Formerly 
manager, Atlas Mineral Products Co., A. M. Younger 
is manager of southwestern sales for Wolverine Tube Di 
Calumet and Hecla Consolidated Copper Co., 

He succeeds L. G. Fox who has returned to th: 
office for special assignment duties. J. L. Young, Jr 
headquarters in Houston and A. S. Williams, « 
operate from Dallas, the « 
throughout Texas, Oklahoma, Arkansas, and Li 


are representing 


Robert A. Wilson, well known in the heating ! 
20 years, has succeeded the late M. R. Hamlin 
Columbus, Ohio, representative for Warren Webster 4 
Co., Camden, N. J. . . . Kenneth A. Weatherwax 
president and general manager, Acme Industrix 
has been elected vice president of the Air Conditioning 
and Refrigerating Machinery Association. . . . T 


for your free copy. district offices have been opened by Remington At 
| Conditioning Div., Remington Corp., Cortland, N 
| Philadelphia office at 2100 Arch St. is headed by Mois 
Float Valves, Reducing Valves, Tank | Johnson and the Dallas office, under the managé 
Thermostats and Back Pressure Valves William H. Moler, is located at 2523 McKinney A\ 
Sold through wholesalers everywhere. 
Ernest R. Habicht, former manager of the Belle. We: 











MANUFACTURING COMPANY | 
DIVISION OF HAMILTON-THOMAS CORP. | 


HAMILTON, OHIO 
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Virginia, works of E. L. du Pont de Nemours & Co, In 
Wilmington, Del., is now production manager of t m- 
monia department, with headquarters in Wil! 
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Fre A. Otto has been promoted from assistant manager 
nager of the Belle works and John R. McConnell, 

production superintendent, has taken over Mr 
former position. . . . Frank T. Settle is a field sales 
er for Fred H. Schaub Engineering Co., Inc., Chi- 

. Recent personnel changes in the Bryant Heater 
Co., Cleveland, include the promotion of J. H. Swallow 
southern district sales manager, with headquarters at 
the company factory in Tyler, Tex., and the appointment 
¢R. A. Bissell as assistant sales promotion manager. 


Harold F. Smiddy has been elected a vice president of 
General Electric Co. and will continue as general manager 
{ both the air conditioning and chemical departments 
A former partner in the firm of Booz, Allen and Hamilton, 
jystrial management consultants, he joined the com- 


tor and head of the operating and sales department 


of Ebasco Services, Inc. Earlier, he was an executive of | 


Electric Bond and Share Co. Recently elected a commer- 
| vice president, Ralph M. Darrin has been assigned 
to customer relations work in the New England territory 
with headquarters in Boston. He was formerly manage: 
{ the apparatus department's central station divisions at 
Schenectady. E. S. McKay is now advertising and sales 


and Paul M. Augenstein is sales manager for the com- 


promotion manager of the air conditioning department 
pany’s water heaters. 


Formerly Detroit district manager, Harold H. Leonard 
snow equipment division sales manager, Delco Appliance 
Div.. General Motor Corp., Rochester, N. Y. Carl T. Am- 
rine, who was previously in the service department, is 
sistant sales manager in the equipment division 
Binks Mfg. Co., Chicago, has elected Joseph D. Linehan to 
fll a vacancy on its board of directors. He is president of 
the Continental Plastic Corp., Chicago. 
Los Angeles and central California area, Vaughan Electric 
Service, Inc., is a distributor for Typhoon Air Condition- 
ing Co. Inc., Div. of Ice Air Conditioning Co., Inc., 


Brookly n. 


. Serving the 


Re-elected for another term, Otto A. Wendt is president 

the Ventilating and Air Conditioning Contractors 
Association of Chicago. Claude M. Lamb is now 
sales manager of the industrial v belt division and assist- 
ant to the vice president in charge of mechanical sales of 
Dayton Rubber Co., Dayton, Ohio. He has been with the 
firm for the past 10 years and is succeeded as New York 
listrict sales manager by R. S. Gove, an industrial divi- 
sion field representative in the New England territory 
for the past six years. ... Bringing a background of more 
than 20 years in the refrigeration field to Hajoca Corp., 
Philadelphia, R. B. Davis has joined the firm as assistant 
nanager of its refrigeration division 


The newly formed building products division of Great 
Lakes Carbon Corp., New York City, is in charge of 
Thurman C. Carter, recently elected vice president. He 
was formerly an officer of the Eagle-Picher Co. . . . Sidney 
A. Whitt, well known for his developments and contribu- 


; 


ions to the refrigeration and air conditioning field, is 


Wy president for engineering, Cordley & Hayes, | 
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ny a year ago as a member of the president's staff He | 
well known in the utility field, having served as a| 

















thal does a 


c BIG JOB 


CONDAFLO 


4 NEW AMES ACHIEVEMENT 
Here is a completely packaged, 
stream-lined pump incorporating 
advanced engineering principles. 
Occupying only 18° x 24° of 
floor space, it performs quietly 
and efficiently. Without any» 
mechanical adjustment this 
pump will range from 500 to 
8000 sq. ft. EDR. Capacity—12 
gpm at maximum discharge. 
Discharge pressure—20 Ibs. psi. 
Designed and built to meet the 
rigid specifications of the heat- 





ing engineer. 
Write to Dept. H for FREE 


catalog. 


“If it's a job tor a pump—it's a job for Domestix 

















ofMA 


oe 


VENTILATION ® 
PER H.P. 


‘ 


IN ALL KINDS 


OF WEATHER 
WITH 


DEBOTHEZAT 


ROOF VENTILATORS 





Here’s positive, controiled ventilation at all times, 
regardless of wind or weather! Snow, ice, wind or 
rain have no effect upon the certified performance 
ratings of the POWER-FLOW. Exhausts more air 
per brake horsepower than other ventilators. May be 


used with or without duct system. 


QUICK, EASY ACCESS FOR INSPECTION 


(—.- OPEN — Permits 


inspection and cleaning 
of fan wheel and in- 
side of head assembly. 


HOUSING OPEN—Per- 


mits inspection and 
cleaning of fan wheel 
and louver dampers, al- 
so lubrication of motor. 





ADVANCED DESIGN BLENDS WITH MODERN ARCHITECTURE 
Low streamlined design of the POWER-FLOW blends well 
with modern building design. 


AVAILABLE IN A LARGE RANGE OF SIZES 
DELIVERING FROM 990 THROUGH 24,100 cfm. 


507 GG Oa OR Dab a Oe 


DE BOTHEZAT FANS DIVISION, DEPT. H2 
AMERICAN MACHINE AND METALS, INC. 

East Moline, Iilinois 

Please send, without obligation, new POWER- 
FLOW Roof Ventilator Catalog No. DP-3-48. 












Free! 


Send for new 
illustrated 
POWER-FLOW 
Catalog 
TODAY! 


Firm 


Address — 








City and Zone _ State _ 


5 Sender's Name 
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New York City. He has been director of engine: 
the past four years. Midwest Research | 
Kansas City, Mo., has appointed Dr. George E. 
directo. and Dr. Clayton O. Dohrenwend assista: 
tor. Dr. Ziegler came to the organization at thx 
its inception in 1945 as executive scientist, hay 
viously been associated with Armour Research 

tion, Chicago. Dr. Dohrenwend has been a rese: 

sultant at the institute since 1946 and was form 
Illinois Institute of Technology as director of the 

ics department. 





After 26 years of continuous service, R. F. ¢ Wan 
manager of the Detroit branch office, Frigidair. | 
General Motors Corp., Dayton, Ohio, has retir 
succeeded by J. H. Moloney, assistant branch 
... Link-Belt Co., Chicago, has named R. E. Whi: 

L. C. Heinlein as assistant general manager and 
tendent respectively of its Dodge plant in Ind 
which is devoted to the manufacture of ball 
bearings. Both men started at the plant about 

ago. Working out of the Columbus, Ohio 
Bituminous Coal Research, Inc., Pittsburgh, Emerson RB 
Priest field assisting 

turers, distributors, and service men 


i\ 


is a new representative 


in mark¢ 


installing smokeless, small size heating equipm«s 


Joseph Heitman has joined Anderson & Litwack ( 
Chicago ventilating and air conditioning cont: 
chief engineer. . .. Advertising and sales promot 
of Lau Blower Co., Dayton, Ohio, is being har 
Edward V. Sullivan, former advertising agency 
... Appointments to branch offices of Manning 





executive. 
Maxwell & Moore, Inc., Bridgeport, Conn., include Clifford 
E. Mathewson to the Pittsburgh district office, John R 
Parsons to the New York City office, and A. C. Staw 
to the Chicago branch Carl W. Fenninger, Walter 
Geist, and John S. McMartin have been re-elected | 
board of directors, York Corp., York, Pa., for 

















three years. Newly elected officers are J. K. Loude: 
vice president and assistant to the president, J. G 
Bergdoll, vice president and works manager, J. | 
Consley, vice president and chief engineer, W. F. Lynne 
assistant secretary 

Sam Tour & Co., Inc., New York City consulti: 
neer, has augmented its staff by the addition of Robert 


E. Barnett who has had extensive experience i: 
pheric sampling and analyses and who was form: 

of the chemical test branch of the Army chemi: 

at the Edgewood Arsenal, Ind. . . . The new qualit 
ager of all plants of SKF Industries, Inc., Philad: 

C. S. Gotwals who installed the firm’s quality 
system during the war and who served as chief of 
tion and quality control before becoming superi! 
of the main Philadelphia plant in 1944. Charles R. Scott 
Jr., in charge of the machining division since 19 
ceeds Gotwals as superintendent and W. F. Shedinger! 
heads the machining division. 




















Automatic Switch Co., Orange, N. J., has nam: FP 








Spinelli manager of its switch department and 2. I 
McCormick manager of solenoid valve sales. B 
have been with the company for many years. 

1942 
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\iW BOOKS & REPORTS 


—_— 


Gives Data for Finding Economical 

Use of Refrigerant Condensing Water 

Efective and economical use of water for removing 
n refrigeration condensers is becoming increasingly 





he 

mportant because of limited supplies and sewer facilities 
! rtain areas. In a paper, Economical Use of Con- 
denser Water in Compression Refrigeration Systems, Leon 


Buehler, Jr., chief refrigeration engineer, Creamery Pack- 
ifg. Co. and Andrew P. Boehmer, associate professor, 


age 
State University of Iowa, show how it is possible to deter- 
mine condensing temperatures for minimum cost of oper- 
ation when the water cost is known, or when the full 


i water is in its pumping. 

Previous works of the authors indicate that in the oper- 
ation of a water cooled refrigeration condenser, there is 
one quantity of water which, when circulated, will give 
the minimum overall operating cost. In a series of articles 
(September and October 1946 issues, HPAC) Mr. Boehmer 
stated that the most economical condensing pressure is 
independent of the actual inlet water to the condenser, 
but is dependent on the rise in temperature through the 
condenser. This paper correlates the data previously 
given, expands it, and contains additional 


getting the most out of water. 


remarks on 


A number of curves are given for determining economi- 
cal operating conditions, both for city water and when 
water is pumped. In the case of pumping cooling water, 
the curves indicate that the economical water rise is not 
too critically affected by changes in evaporating temper- 
ature but that overall pump and motor efficiencies play 
an important part. 

The use of water cooled subcoolers is given considerable 
attention and an example is used to show how a 10 percent 
saving in power could be effected, together with a reduc- 
tion in the amount of water used. Other solutions to the 
water problem briefly mentioned include returning con- 
denser water to city mains and recharging the ground 
with water taken from it. As stated by the authors, the 
use of cooling towers and evaporative condensers is con- 
sidered beyond the scope of this paper which was pre- 
sented before the last annual meeting of the American 
Society of Refrigerating Engineers, 40 W. 40th St., New 
York 18, and which has been preprinted. 


Standardizes Tests for 
Bituminous Stoker Coals 

Many contributions have been made by individual 
laboratories in regard to testing coal used in bituminous 
underfeed stokers of the smaller sizes and classes. Be- 
cause of variations in approach, procedures, and test 
equipment, the results have rarely been comparable. As 
a result, the Stoker Manufacturers Association and Bitu- 
minous Coal Research, Inc. have jointly prepared a 
Tentative Standard Procedure for Testing and Evaluating 
Bituminous Stoker Coals. 

The booklet includes drawings and descriptions of vari- 
ous components of the test equipment and samples of 
stancard forms for recording and reporting test data and 
res\ Detailed specifications are shown for standard- 
ized equipment requiring local fabrication, and a major 
item in this category is the test furnace. 
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Simple and effective, this Patterson System is ideal for 


defrosting installations having two or more evaporators 
in one refrigeration system. Operations are cyclic and 
can be either automatic or manually controlled. In 
addition to properly defrosting each evaporator, this 
PATTERSON SYSTEM protects the compressor by inter- 
cepting any slugs of refrigerant and changing the 
liquid into gas. It precools the refrigerant. It promotes 
higher efficiency in the system. 


With proper modifications, usually it can be applied 
to the defrosting of a system with only one evaporator. 


Back of this Patterson Defroster is an experience in 
the design and manufacture of equipment for refrig- 
eration systems dating back many years. It's one of 
our latest contributions to progress in the industry. In 
sending for our new bulletin on the PATTERSON De- 
frosting System, give details of your installation and 
problem. 


“*@- 


rwE PA TITERS OM - Ki (7 


107 WARREN STREET, EAST STROUDSBURG, PA. 
New York Office: 101 Pork Avenue, Zone 17 
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Offices or Representatives in Principe! Cities 
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PROBLEM: Condensate accumulates in 
coils due to lack of pressure when thermo- 
static regulating valve is throttling or 
closed. Improper drainage and water ham- 
mer result when thermostatic valve opens. 


SOLUTION: Drain coils fast. Use trap with 
four to eight times capacity of actual 
steam condensate rate. For medium or 
high pressures, either open or inverted 
bucket traps are suitable. Use open bucket 
traps for low pressures. 


Completeness of the Strong trap line 
enables our engineers to recommend 
exactly the type or size you need—open or 
inverted bucket, closed float, float-and- 
thermostatic (blast), ete., forged, welded, 
cast or semi-steel construction. Bring your 
drainage problems to us for solution. Send 
for Strong Trap Catalog No. 67 today for 
complete details of all Strong traps. 







Strong 80 Series 
Trap for medium 





Strong 30 Series Trap 
for high, medium or 
low pressures. 


STRONG, CARLISLE & HAMMOND COMPANY 


1392 West 3rd Street 
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Copies of the standard are available for $1.0 
either SMA headquarters, 307 N. Michigan Ave.. C 
1, or from BCR, 912 Oliver Bldg., Pittsburgh 22 


Tells How Stokers Reduce 
Boiler Plant Costs 


Descriptions of layouts and tabulated data are , 
a recent report to show how boiler plant operatin 
and fuel costs can be reduced through the installa 
efficient coal and ash handling equipment. Based 
a study at Battelle Memorial Institute, it cover: 
sizes of 30, 90, 150, 225, and 300 hp. 

All recommendations are presented on the b: 
plant size, the necessary volumes of material to b 
dled, the investment, and reduction in operating 
Comparative data are presented between coal 
and between hand fired, semi-automatic, and aut 
coal installations. 

Titled How to Cut Small Boiler Plant Costs by M: 
ical Coal and Ash Handling, the 16 page paper . 
report is available from Bituminous Coal Researc! 
912 Oliver Bldg., Pittsburgh 22. The price is 40 ce: 
BCR member companies get a 40 percent discou 


ASRE Revises Standard for Rating 
and Testing Expansion Valves 

Revised and approved by the American Soci 
Refrigerating Engineers, Standard No. 17-R, Met! 
Rating and Testing Refrigerant Expansion Valves 
constant pressure and thermostatic valves in bot 
internal and external equalizer types. It lists and 
the terms used in rating, specifies the data reg 
establishes the conditions and methods of test, and 
fies the method of determining the maximum pressure 
thermostatic valves provided with pressure limiting means 

According to the standard, ratings must include [{ 
saturated temperature conditions at the valve outlet 
—40, —10, +20, and +40 F. The required saturatio: 
temperature at the valve inlet is 100 F (vapor free liquid 
For thermostatic valves, superheat change should |x 
deg or less, though higher changes are permitted if sp: 
fied as such. Similarly, a pressure change of 4 lb 
ommended for constant pressure valves but ratings n 
be given for higher pressure changes if specified as s 

Priced at 50 cents, copies of the printed standard « 
obtained from ASRE headquarters, 40 W. 40th St 


York 18. 


Other Books and Reports Received 


Fiat Review of German Science, Allied edition, pu- 
lished by the Office of Technical Services, Department 
Commerce, Washington 25, D.C. Thirty two volumes of « 
projected 84 volume Fiat (Field Information Agenc) 
Technical) review are available in printed form at 5J.\' 
each. The manuscripts were prepared since World War !! 
by several hundred German scientists. Among the suo- 
jects covered in the 32 volumes are biology, chemistr) 
mathematics, medicine, physics, and geology, wi! 
main text being in German. A list of the publi: 
now available may be obtained from OTS. 


Commercial Standard for Domestic and Industria! Fue! 
Oils, sixth edition—This current revision was prepared >} 
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1949 
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rican Society for Testing Materials, and has been 
i by a large number of refiners, users, and testing 

} ries. It is Standard 
CSL! 8 of the National Bureau of Standards and printed 
nay be obtained from the Superintendent of Docu- 
Government Printing Office, Washington 25, D.C 


identified as Commercial 


ents. 


Handbook of Industrial Hazards from Explosive Dusts, 
by W. H. Geck—Is a two volume analysis of the nature 
mposition of dust, its origin, and its ignition 
d by the Office of Technical Services, Vol. 1 (PB 


95197) is priced at $3.00 and contains a general discussion 
Priced at $4.25, Vol. 2 (PB85198) discusses dust conditions 
ous industries and analyzes several hundred in- 
stances of officially confirmed explosions. Flour, coal, and 
Juminum industries are not covered. The text is in 
German with an abstract, a foreword, and table of con- 
English. Copies may be purchased from the OTS 
Department of Commerce, Washington 25, D.C 


Publications of the National Bureau of Standards 
Identified as Circular 460, this 375 page booklet lists all 
reau publications from 1901 to June 30, 1947, including 
athematical tables, building materials and structures 
eports, circulars, handbooks, commercial standards, sim- 
plified practice recommendations, research papers, and 
niscellaneous publications. Copies are for sale by the 
Superintendent of Documents, U.S. Government Printing 
Office, Washington 25, D.C. for 75 


cents 


Automatic Arc and Gas Welding Processes as Used in 
the Automotive Industry, published by the American 
Welding Society, 33 W. 39th St., New York 18, and priced 
t35c. While originally prepared from information on the 
ise of welding processes in the automotive industry, much 
f the data is pertinent to other applications. Processes 
vered include submerged arc, atomic hydrogen, shielded 
etal arc, carbon arc, inert gas-metal arc, and oxyacety- 
ne welding. The information contained is general and 
vers such factors as fit-up, current, backing, edge prep- 


; 


ration, and speed of welding 


Letter Symbols for Physics (Z10.6-1948), published by 
e American Society of Mechanical Engineers, 29 W. 39th 
St. New York 18, and priced at $1.00, has been approved 
y the American Standards Association and contains more 
than 900 symbols covering all common terms in elemen- 
hysics, some of the terms in advanced physics and 
elated fields, and the principles governing symbol stand- 
rd on 


Design for Welding, published by James F. Lincoln Arc 
Weld Foundation, Cleveland 1, over 1000 pages, 542 x 
Th bound in simulated leather cover and priced at 
this country, $2.50 elsewhere. The book is com- 
abstracts of 82 papers in the foundation's recent 
program. Papers were selected and edited by 
S. Green, acting chairman, department of welding 
ng ing, Ohio State University, so as to provide a 
f representative welding designs. A good deal of 
1 ON various designs is included. 


| 
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SPRAY 
NOZZLES 
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’ ag , ‘ 
FAN-TYPE FOR FLAT SLICING SPRAY {} {4 


Get the most out of your Spraying Equipment with 
minimum power ... with efficient spraying. 





Use Yarway Nozzles. No internal vanes or other re- 
strictions to clog or hinder flow. Two types— Yarway 
Involute-type producing a fine hollow spray with 
minimum energy loss, and Yarway Fan-type producing 
a flat fan-shaped spray with time-saving slicing action 
for cleaning. 

Wiae range of standard sizes and capacities. Cast or 
machined from solid bar stock. 


Thousands in use. Write for Bulletin N-616. 


YARNALL-WARING COMPANY 
107 Mermaid Avenve Philadelphia 18, Pa. 
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Single 
seat design 
for tight shut-off 
in dead end 


“service. You can remove 


and renew any 
removing the valve 


For rugged build, con- from the line 


venient size and “close tol- 
erance” regulation of steam 
you just can’t beat K&M's valve type 481. 

It's an internal pilot-operated pressure regu- 
lating valve, widely used in process services and 
marine work as a primary valve on two stage 
reductions. 

Changes in pressure reduction are made by 
setting the hand wheel. For complete specifica- 
tion data, ask for Bulletin 1000. 


The Kieley & Mueller policy of continued 
pioneering has helped the K&M reputation grow 
constantly throughout the past 69 years. Look to 
K&M for: BACK PRESSURE REDUCING VALVES 
+» PRESSURE REDUCING VALVES - STRAINERS - 
ATMOSPHERIC RELIEF VALVES - STOP and 
CHECK VALVES - STEAM SEPARATORS - 
GREASE EXTRACTORS. 


FOR ACCURACY + RUGGEDNESS 
COMPACTINESS + ACCESSIBILITY 


SPECIFY KeM; *48] 


kK ONTROL 


OTOR 


NORTH BERGEN N. J 
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MEETINGS & CONVENTIONS 


Heating and Air Conditioning Seminar—The 
nual seminar dealing with new developments in 
and air conditioning will be held at New York Un 
will consist of 15 weekly evening meetings (b: 
February 8), and is open to engineers and technic 
men. The seminar will be conducted by a panel c: 
of Mario C. Giannini, associated professor, Ne 
University, Emory N. Kemler, research profes 
acting director of research, Peter B. Gordon, t 
Wolff and Munier, and Victor L. 
physical research, Kellex Corp. Topics include 
pump, radiant panel heating and cooling, instrum« 
and controls. Additional details may be obtain 
Prof. S. G. Roth of the University’s division of 
education, 100 Washington Square, E., New Yor! 





Parsegian, 


Heat Pump Meetings—Dr. E. N. Kemle: 
fessor of mechanical engineering, New York U: 
will discuss the latest heat pump development 
the ASME student section at Yale University, F: 
16, the Morris County, New Jersey Engineers Clul 
15, and the ASME student section at Rhode Islay 
College, Kingston, April 17 


", resea 


American Society for Testing Materials, 1916 R St 
Philadelphia 3, Pa.—The following 1949 meetin; 
been scheduled: 

Spring meeting and ASTM committee week 
water Beach hotel, Chicago, February 28 to M 

Fifty-second annual meeting, Chalfonte-Hadd 
hotel, Atlantic City, June 27 to July 1 

First national meeting of the society on the we 
Fairmont hotel, San Francisco, October 10 to 14 


National Warm Air Heating and Air Conditioning Asso- 


| ciation, 145 Public Square, Cleveland 14—Indoor ¢ 


Conferences will be held during February, Ma: 
April in 10 cities located in Michigan, Indiana 
Minnesota, Nebraska, Missouri, New York, an 
Each of the conferences (warm air heating scho: 
consist of a three day instruction program 


Chicago Technical Conference and Production Show 
? 


March 14 to 17, Stevens hotel, Chicago.—Some 1 
nical sessions are planned and will deal with equ 


| methods, shop practice, processing, management, r° 


| deal with trouble shooting, trends in institutional heating 
| boilers and combustion, panel heating, 
| ditioning systems, 


plant facilities, etc. Both the show and confere: 
sponsored by the Chicago Technical Societies Co 
W. Jackson Blvd., and its 55 affiliated societies 


8th Heating and Air Conditioning Conference 
held at Iowa State College, Ames, Iowa, March 21 to - 
it is jointly sponsored by the college, the ASHV! 
chapter, and the Sheet Metal Contractors Associ: 
Iowa. According to the tentative program, sessi 


servicing 
warm air heating, and sheet 


problems 


‘ 
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Records show long service 


e ° Specify a SKIDMORI 
in tough service... 


} 


Pump for your next job 





. i. 
ind be sure of real 1 


for Transite Industrial Vent Pipe erformance. Two popu 


lar SKIDMORE pumps 
llustrat d The | V Ivy 


IN INSTALLATIONS in many mp is especially 
industries where corrosive signed for use where f 
fumes, vapors, dusts, and gases turns are too low to permit 
are encountered, Transite In- the use of the horizontal 


dustrial Vent Pipe is yearly 
demonstrating the fact that it is 
a practical, economical answer 


type. The new economical! 


1odel HS Condensate 





Pump and Receiver 
: p a 
Workable: Transite conbe tO tough venting problems. fine example of 
cut and drilled on the job. . : : “7 
Because it is an asbestos- i deacs apd ler ones 
cement product, this strong, durable pipe stands wale ena 
up in many types of corrosive service . . . helps 
avoid costly replacement. . . results in important Each SKIDMORE Pur 
reductions in plant maintenance. y a Spe 
Easily installed—Transite Industrial Vent Pipe imum cost and upke 
| 
has many practical installation [his i SKIDMORE Stor) 
Right Pump for every 
i d 


advantages. It is light in weight 
and easily handled. It is readily 
worked and can be quickly cut 
and drilled on the job with or- 
dinary tools. 





Easily adapted — Made in a 
range of sizes up to 36" in di- 
ameter, TransiteIndustrial Vent gy ssoble: A complete 
Pipe is readily adapted to use as _ line of Transite fittings 
vents, ducts, and stacks. A full 9" ™°""*avwements 
line of Transite fittings provides a venting system | 
that is corrosion-resistant throughout. 








Economical to maintain—Transite is completely 
rustproof ... highly weather-resistant . . . needs | 
no painting . . . resists corrosion outside, inside | | 
and all the way through. For full details about || 

| 


Transite Industrial Vent Pipe, write Johns- JM 
vy 





Write today for 
full technical data 
on these pumps i! 
lustrated of other 
SKIDMORE Pumps 
Dept. A 


Manville, Box 290, New York 16, N. Y. 












Johns-Manville 
TRANSITE "“2"' PIPE 
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ST. JOSEPH, MICHIGAN 





NACE Conference and Exhibition—The fifth annual 


affair of the National Association of Corrosion Engineers, 


New York 5, will be held at the Netherland- 
Cincinnati, April 11 to 14. 


67 Wall St.., 
Plaza hotel, 


The 11th Midwest Power Conference, April 18 to 20, 
Chicago.—Sponsored by Illinois Institute 
3300 S. Federal St., Chicago 16. Confer- 
is Dr. E. R. Whitehead, electrical 
Illinois Tech. 


Sherman hotel, 
of Technology, 
ence secretary director, 
engineering dept., 


New Jersey Society of Professional Engineers, 86 E. 
State St., Trenton 8, N. J.—25th annual convention, to be 
held April 29 and 30, Essex House, Newark, N. J. A major 
will be industrial, and commercial 


feature engineering, 


exhibits 


Adams St.. 
Mo 


222 W. 
2 to 5, St. 


American Foundrymen’s Society, 


Chicago—1949 annual meeting, May Louis, 


Instrument Society of America, 1117 Wolfendale St., 
Pittsburgh 12.—The fourth annual spring meeting will be 
held at the Royal York hotel, Toronto, Canada, May 12 
13. The tentative program indicates four technical 
sessions and a dinner. The 1949 conference and exhibit 
is scheduled for September 12 to 16 in St. Louis, and the 
1950 convention and exhibit will be held in Buffalo, Sep- 
11 to 15. 


and 


tember 


New York 
Oil-Heat 


head- 


Oil-Heat Institute of America, 6 E. 39th St., 
City—1949 National 
Exposition, Convention 


convention and 
to 20, Boston 


national 


May 16 


quarters will be the Statler hotel and the expos 
be in Mechanics Hall. 


National District Heating Association, 827 N 
Ave., Pittsburgh 6—40th annual meeting, Ni 
House, Swampscott, Mass., May 24 to 27 


Food Distribution Exposition—Sponsored by t) 
States Wholesale Grocers the 
show to be devoted to all phases of the food dist 
field will be held at the St Auditorium, M 
June 1. Wholesalers’ office 
store modernization, and merchandising methods 


Association, first 
Louis 
warehouse and 
ture the business sessions. Registration cards { 
sion may be obtained from Clapp and Poliak 
Fifth Ave., New York 1, show manage: 
Fourth Annual Construction Industries Exposi: 
Home Show 2 to 12, Audit 


Angeles. Designed to show commercial, reside: 


June Pan-Pacific 


techniques 
13 


of Commerce 


industrial materials, products, and 


it is owned and sponsored by industry as 


and the Los Angeles Chambe: 


American Society of Refrigerating Engineers, 4 
t.. New York City 


ship during a cruise from Montreal on the St. | 


Spring meeting, June 5 to 8 


and Saguenay rivers 

Heating, Piping & Air Conditioning Contract 
tional Association, 1250 Avenue of the Ameri 
York 20—60th annual meeting, June 8 to 10, Hots 
Detroit 





Relletignea ...F or 


Binks 


| ROTOJET | 


—— 
spray nozzles 


Redesigned to embody latest post-war improvements, 
Binks famous Rotojet Spray Nozzles set a new high 
standard in spraying efficiency! Constructed on the 
off-center inlet, whirl chamber principle, Binks Rotojet 
nozzles provide fine, uniform fluid break-up and dis- 
tribution at pressure as low as 7 lbs. Nozzles are 
precision-machined from tough, marine bronze, also 
stainless steel and any special alloys that are machin- 
able from bar stock. Internal surfaces are smooth and 
free from vanes and other obstructions. Available in 


a wide variety of sizes and capacities. 
Bink 


THERE'S A BINKS SPRAY NOZZLE 


FOR EVERY SPRAY JOB 





REPRESENTATIVES IN ALL PRINCIPAL CITIES @© 





NEW EFFICIENCY! 


Sead loday for technical 


bulletin describing Binks ROTOJET 
Nozzles. 





A 


Bulletins give full information on sizes o 
capacities of the following Binks Rotoje! 
Nozzles 

Bulletin Numbers: 

Small and Medium Capacity Nozzle 
11. Nozzles for Brine Spray Operation 
12. Large Capacity Nozzles 

13. Nozzles for Spray Ponds 

14. Nozzles for Metal Cleaning Opero! 
Please state how nozzles will be used 

give copacity of installation. 





MANUFACTURING COMPANY 


3118-38 CARROLL AVENUE, CHICAGO, |! 
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YOUR BEST BUY IS BY 


AVIATION CORPORATION 


VIBRATION ELIMINATORS 


* Engineered to your requirements. 
Wherever you are faced with the prob- 
Rubber covered where desired. 





lem of piping refrigerant gases and 
liquids under varying degrees of tem- 


perature and vibration, Bendix Seam- 








less Flexible Metal Hose is the perfect 


answer. Deep parallel corrugations, <Es 
uniform wall thickness and seamless = , 
construction assure greater flexibility — 


longer service life. i 





Made by Eclipse-Pioneer Division - Bendix Aviation Corporation + Teterboro, N. J. 


Export Sales: Bendix International Division 
72 Fifth Avenue. New York 11, New York 











“<a will lead the ee Ah 
YN / ¥% Easiest to sell, biggest seller... because Utility 


Al R COOLER Pp / is best known, best made. 


y 
| with th ARADE | 
e / ¥% Over 200,000 in service...everywhere air coolers 
a —_ Ling i / are used. 
au 2 









%& New 1949 improvements for even better perform- 
ance, bigger sales, more profits. 







"h 


*%& Precision-built by most advanced mass-production 







s5 
+8 &F methods... in 5-acre modern manufacturing plant. 
ii _ 
N lof 
N 11 Models * Written factory guarantee. 
= From 1250 






to 12,600 CFM 
-..A COOLER TO 








UTILITY APPLIANCE CORP. 





















































— CLOSE ANY NS 
creat / (\ ; 4851 South Alameda Street 
- 1/7 Los Angeles 11, California 
| Py crores DIVISIONS 
| Za 2a a Goffers & Sattler * Occidental Stove Co 
q Y gan oo | preenrieeanaentypeegage 
i= ZG | : \ ons. \\s UTILITY APPLIANCE CORP. } 
; Z. A a 4851 S. Alameda St., Los Angeles 11, Calif. : 
CAs 8 Send Air Cooler handbook and sales manual ' 
— FA Z BIG NCW ; : 
y Y HANDBOOK ! ~— ' 
Uy AND SALES ! 
ne 4 Yj MANUAL... | Address . 
rant ratings 4 
mean you can fit each Utility 22 SEND : : 
Coole: to the job accurately. ‘Ss COUPON 4 City Zone Stote ' 
See eee eee eee eee eee ee eee een d 
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They'll get you 


1 SMILES 


and 








HAJOCA SERVICE 
and PRODUCTS 


Smiles of satisfaction are assurances of continued sales of 
plumbing and heating supplies. These smiles are the results of 
work done ethciently and promptly with top-quality equipment. 
And Hajoca Service and Products play big, important parts in 
keeping home-owners satisfied. At 31 Branches on the Aclantic 
Seaboard Hajoca stocks the best in plumbing and heating sup- 
plies plus a complete line of valves, pipe and fittings to keep 
your jobs well done and on time. 


Typical examples of Hajoca products are Rheem Hot Water 
Heaters. These famous heaters, known across the country for 
dependability and efficiency, supply home owners with the hot 
water they want when they want it. Be sure to call your nearest 
Hajoca Branch for Rheem Hot Water Heaters 
and for all your plumbing and heating supplies. 


Reserve your copy of Hajoca’s New 

Plumbing and Heating Catalog to be pub- 

lished this spring. Use the coupon below. 
(Distributed only in Hajoca's Territory 














Your Name___- a 


ee ee oom: 


TIAJOCA CORPORATION 


General Offices: 31st and WALNUT STREET BRIDGE 
PHILADELPHIA 4, PA. 


H i 

i 
H Please mail me a copy of the 1949 |! 
: HAJOCA Plumbing and Heating Cata- : 
| leg as soon as it is published. ‘ 
H 1 
| Company : 
Add-ess ' 
' i 
; ' 
; ' 

i 
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RECENT TRADE LITERATURE 








For your convenience in obtaining copies of th: 
bulletins, see coupon on page 159. If you wr 
direct to the manufacturer, describe carefy 
what literature you want, as the number gir: 
first in each item is for use only when send 
requests to Heating, Piping & Air Conditioniy 


No. 7119: Acid Resistant Drain Pipe, Fittings 
struction sheet for installing “Duriron” drain p 
fittings covers cutting of the pipe, making joint 
porting lines, and allowing far expansion. The n 
turer is Duriron Co., Inc., 450 N. Findlay St., Day 


No. 7120: Air and Hydraulic Cylinder Data 
Motor Co., 4027 N. Kedzie Ave., Chicago 18, manuf 
of air and hydraulic cylinders, boosters, air hoists 
terbalance units, and related products, has pub! 
chart giving data on push and pull stroke press) 
various cylinder sizes and piston rod diameters (at pres. 
sures from 50 to 3000 psi), the oil and air cons 
of cylinders from 1% to 20 in. bore, friction losses through 
pipe, valves, and fittings, and recommended piston rod 
diameters for various loadings and mountings. The chart 
is available in either the 8% x 11 in. size or a larger size 
for wall mounting. 


No. 7121: Air Conditioning, Refrigeration Equipment— 
| A 16 page booklet about Baker Ice Machine Co., Inc 
| South Windham, Me., briefly covers the firm's progress 
| and development since 1905, its present ownership and 
| management, facilities, and products. Illustrated are 
| “Freon” and ammonia compressors and condensers, self 

contained air conditioning units, evaporative condensers 
unit coolers, liquid receivers, and accessories. 


No. 7122: Air Conditioning Service Stations—Carri 
Corp., 302 S. Geddes St., Syracuse, N. Y., has issued ; 
booklet listing all its representatives equipped to rend 
marine service. 


No. 7123: Air Diffuser Applications—The Vol. 4, N 

issue of Aspiration, the house organ of Anemostat Cor; 
| of America, 10 E. 39th St., New York 16, features, descrip- 
| tions of the United Air Lines maintenance base at Sa 
| Francisco and the Los Angeles city ticket office of th 
| Santa Fe Railroad. Uses of the company’s air diffusers 
| are illustrated. Also included is the first in a series of 
| articles on fan fundamentals. 


| No. 7124: Air Velocity Meter—The unit develop: it 
| Hastings Instrument Co., Hampton, Va., is designed ' 
| measure velocities from 5 to 6000 fpm and utilizes th: 


thermopile principle. It is described in Bulletin 1045 


= 





No. 7125: Arc Welding Cast Iron—A special issue of the 
_ house organ published by Eutectic Welding Alloys Corp 
| 40 Worth St., New York 13, is devoted to “Eutectrod 
| 24/49, developed for arc welding cast iron without pre- 
| heating. Illustrated case histories, with informati I 
| how repairs were done, are included and a page is d: 


to the “Cuttrode” tool for cutting all metals. 


ted 
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rs a great new 
(> achievement in modern 
air cleaning... 


( ALUMALOY 
Self-Seal’ AIR FILTER 





This new R-P Air Filter combines for the first time the 
famous “Self-Seal"’ feature with the unique depth- 
filtration, dirt-stopping qualities of R-P ALUMALOY 
{Aluminum foil) filter media. The efficient ‘‘air 
scrubbing"’ multiple-layered baffle pattern with its 
thousands of adhesive dirt-catching surfaces is free 
of the usual integral frame. Made slightly oversize 
it fits snugly on all sides, providing filtering effi- 
ciency to the extreme edges and preventing by- 
passing of unfiltered air by ‘‘sealing’’ all edges. 
This means added dust-holding capacity and clean- 
er air for modern forced air units, air conditioning 
and ventilating applications. 

Get the whole story on the “World's finest air 
filter,"’ new R-P ALUMALOY Self-Seal. It offers you 
TOP benefits in better, longer-lasting, rechargeable 
air filters —- for more effective, more economical 
air cleaning. 

Write today for new Techni-Data Sheet. 


(*Trademark registered) 
RESEARCH PRODUCTS CORPORATION 
DEPT. H MADISON 10, WISCONSIN 
FILTERS... for FINER LIVING 


Chosen as standard equipment by leading manvfacturers 
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Mueller Climatrol 

Type 20 Gas-Fired 

Boiler. 43 sizes — 

? A.G.A. input rotings 
from 189.000 to 

3,780,000 Btu per hour. 





Mueller 

Climeotro! Type 10 

Gas-Fired Boiler. 9 sizes— 
A.G.A. input ratings from 54,000 
to 378,000 Btu per hovur. 


Mueller Climotrol 
Type 11 Gos-Fired 
Boile Some as type 
10 except with controls 
exposed 





/ 
/ 
/ / 





‘4 
/ 


/ 


/ 

/ 

/ 
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Mueller Climatrol 
Fuel-thrifty Gas Boilers 


three adw 
give you es 


‘V4 


7 7 
that rel youn gar-bovler jobs 
Whether you are selling in a competitive market 
or on jobs where price is not an important factor, 
you enjoy the confidence of your buyers when 
you specify Mueller Climatrol boilers. This is 
due to Mueller’s national reputation for quality 


products. 

Consider these advantages in handling Mueller 

Climatrol boilers: : 

¥ Complete line of sizes and models for every residen- 
tial or commercial heating or hot water application 
Units can be installed for steam, hot water or vapor 
systems. 

7 Attractive, compact units with designed selling fea 
tures. Mueller boilers are easy to install and service, 
provide highly efficient, economical and dependable 
operation, 


v¥ Types 10 and 11 boilers are A.G. A. approved for 
L-P gases as well as natural, mixed, and manufac- 
tured £ases. All conform to A.S M I code for 
low pressure boilers 


L. ]. Mueller Furnace Co., 2007 W. Oklahoma 


Avenue, Milwaukee 7, Wisconsin. 
— 
f d , a 
( Pr of ALO ] 
os 5 


RE oo. B 6 f * 
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FOR GAS FOR OL FOR COAL 


CEC. OGe see 





FOR QUICK, EASY BORING 
OF PIPE-SIZE HOLES 
IN WOOD 








... the new GREENLEE PIPE BIT SET 


Designed especially for plumbers, steamfitters and electricians 
to provide fast, easy boring of accurate holes in wood for' 
to 2” pipe and conduit. Makes swift, easy work of an other- 
wise tedious, hard job! The set is furnished in a sturdy, 
attractive metal box with convenient carrying handle. Bits 
have 42" shanks for use in portable electric or pneumatic 
drills and in stationary boring machines. An adapter is 
provided for standard auger-bit braces. Adapters are also 
furnished for using standard >s” pipe as an extension 
for deeper boring and longer reach. Get facts today 
on these timesaving GREENLEE tools. Write Greenlee 
Tool Co., Division of Greenlee Bros. & Co., 
2342 Twelfth Street, Rockford, Illinois. 








TOOLS FOR CRAFTSMEN 


GREENLEE 


186 











| No. 7126: Ball Bearing Take-Up Unit—The 

| LTU mechanical seal, ball bearing take-up unit 
to be especially suitable for conveyor constructi 
adjustment, and belt tightening devices. Ava 
sizes from 34 to 2-7/16 in., units incorporate prelu 
self aligning bearings. The manufacturer, Fafni: 
Co., New Britain, Conn., has released a specificati 


No. 7127: Boiler Water Conditioning—A 24 pa, 
tin, with emphasis on marine problems, provides 
information on testing, analytical test procedur: 
treatment, scale formation, and analyses of wate: 
in U.S. and foreign ports. Published by O’Brier 
tries, 84 Bishop St., Jersey City 4, N. J., the boo! 
describes the applications and advantages of t! 
pany’s soot remover, sludge solvent for fuel a: 
oils, and evaporator treatment. 


No. 7128: Clips, Clamps, and Line Support Blo 
24 page catalog covers 3000 sizes and combin: 
standard bare metal cushioned line support cla 
support blocks for industrial use. Information is 
material finishes, specifications, and available siz 
in aluminum, steel, and stainless steel. New iten 
in this booklet include plate nut shims, wedge lock 
and %g in. light weight clamps. The manufact 
Thomas Associates 4607 Alger St., Los Angeles 


No. 7129: Controls for Hydro-Pneumatic Pressure 
Tanks—An article on controlling the air-wate: 
pressure tanks, by W. L. West, president, Au 
Control Co., 1005 University Ave., St. Paul 4, Mi: 
published in Power, has been reprinted by the « 

A formula relating tank withdrawal in gallons to hig 
and low pressures is given. 


No. 7130: Cooling Towers—Marley Co., Inc 
City 15, Kans., has prepared a series of questi 
answer type monthly mail pieces entitled What 
Cooling Tower I. Q. The first of the series de: 
water distribution, the second with air movem 
Questions and answers are arranged so as to 
features of the company’s products 


No. 7131: Dew Point Recorders and Controllers 
“Dewcel” humidity sensitive element, power un 
both liquid expansion and electronic recorders 
scribed and illustrated in Bulletin 407 publis! 
Foxboro Co., Foxboro, Mass. Features of thes« 
designed for continuous measurement of dew po 
covered and the use of various controllers and st: 
recorders is also included. 


No. 7132: Direct Expansion Evaporators and Finned 
Tube Condensers—Bell & Gossett Co., Morton Gr 
has issued two new refrigeration bulletins. Catalog BJ- 
848 covers the “Hydro-Flo” direct expansion evap 
discusses selection procedure, and includes diag! 
typical cooling systems. Catalog BK-948 features 
tube condensers in both straight tube and U bend 
Methods of selection, capacities, dimensions, and 
data are given 

No. 7133: Electrode Holders, Ground Clamps, and (able 
Connectors for Electric Welding—Equipment off: 
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This new Weston combines the features of 
an indicating device. with the advantages 
of an alarm or control instrument. A con- 
tact arm, mounted as shown above, is easily 
set to make contact at any temperature on 
the scale. 

A terminal block on the periphery of the 
case makes electrical connection easy. The 
thermometer is all-metal,typically WESTON 
in ruggedness and reliability, with accuracy 
of + 1% as an indicating thermometer, and 
+142% as a contact making device. It is 
supplied in two types—for operation on 
either increasing or decreasing 
temperatures. 

For complete information see your local 
WESTON representative or write Weston 
Electrical Instrument Corporation, 648 Fre- 
linghuysen Avenue, Newark 5, New Jersey. 
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CONTROL HUMIDITY 










TO JUST THE 
DESIRED AMOUNT 





In the new and modern develop 
ment building of a large petroleum 
products marketer there was recent 
ly installed Kathabar Package Units 
to provide year-round humidity con 
ditioning for each individual labo 
ratory. These applications included 
the following 
@ Rubber, plastic, and lctex lab 

76°F and 50% RH 
@ Physical lab 74°F and 40% RH! 
@ Process Research lab° 

74°F and 40% RH 
@ Gas Analytical lab 

74°F and 40% RH 
@ lube Group lab 
77°F and 50% RH 
74°F and 40% RH 
75°F and 40%, RH 


@ Paint lab 
@ Motor lab 


These Kathabar units can produce 
atmospheres ranging from below 
10% to 50% relative humidities at 


80 F, as the particular need may be 


Laboratory operations are exact 
ing and that is why Kathabar Sys 
tems are installed where humidity is 
an important factor Laboratory 
operations are usually small as com 
pared with production lines but 
Kathabar units are dependable and 
accurate from the smallest package 
unit to a large central system 


Kathabar Humidity Conditioning 
has been proved in industry. Today 
there are over 300 installations in 
operation in the country’s leading 
industrial plants and commercial 
establishments. Many of these in 
stallations are repeat orders. Why 
Because Kathabar Systems control hu- 
produce the desired results 


? 


midity 


GET THE FACTS ® Ask a Kathabar 
Humidity Engineer to present proof 
of Kathabar dependability 







| 












A PARTIAL LIST OF | 
KATHABAR APPLICATIONS | 


CHEMICAL 
Photograpt I | 
as sue 
Match Drying « Se 
Sens ed P M 
> & Pha ¢ 
( Caps r 
‘ Drying he 
( P 
i ‘ ‘ 
. Mix 
wader t 
' ‘ g Plas 
Rocket Powder |! at 
MANUFACTURING 
Ceeneral « Cera sD 
ac High t 
Me Pa 
{ Pre 
esse A y 
( € Cable Dry 
METALS INDUSTRY 
Powdered Metals P ess 
Cupola Dry Blast (1 
Safety Glass Ma fac 
Magnesium Cas gs P 
A . 2 P es 
FOOD 
Dry zal rR Hake 
Candy Making « Fist 
He Sy ‘ 
Vegetable Deby 
Processing Pow dere 
( ranberry Dehydra 
Milk Drying + Spaghe Ml 
LEATHER 


Shoe Dry 


PRINTING AND PAPER 
( cellophane P ‘ 

(olor Lithography A ft 
Paper Mak 


TEXTHULE 

Rayon Storage 
Nylon Hosiery K 
MISCELLANEOUS 


Cargo Ship Det j 


LABORATORIES & 
TEST ROOMS 
Paper Testing 
Metals Labor 

Rubber Testing La 


! versity Lat 


COMFORT AIR 
CONDITIONING 
Auditoriums + Hospitals } 
Department Stores «+ Hore 
Restaurants + Caleter 
Drafung Rooms 

Othce Buildings 
Hanks « Dental La 


ee 


RETURN THIS COUPON 


[J Send booklets on industrial and Comfort Humidity Conditioning 


[-] Have Kathabar Humidity Engineer call. No obligation 


NAME 
TITLE. . 
COMPANY 
ADDRESS 
CITY 





SURFACE COMBUSTION CORPORATION - 




















TOLEDO, OHIO 
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7 sizes, with either 
flat link or cable 
chain, for pipe and 
fittings 1/8 to 12”. 


2 sizes, for pipe 
1/8 to 44%)". Handle 
is on top for easy 
operation. 


ES 
_wyULCAN supenion” VIP 














“Vulean” No. AV-1 

for pipe 1/8 to 2”. A light 
weight aluminum stand 
having same strength 
and rigidity as steel types 
weighing twice as much. 


For fast, easy 
gasket replace- 
ment. 2 sizes, 
for pipe 

3/4 to 48". 


Write for Literature 
or see your Distributor 
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J. H. WILLIAMS & CO., BUFFALO 7, N.Y. 





Tweco Products Co., P. O. Box 666, Wichita 1, 
illustrated in a 12 page catalog (No. 7). Also in 
information on the care and maintenance of thes: 
and a price schedule. 


No. 7134: Flanged Pipe Joints, Insulation of | 
Fittings—The No. 4, 1948 issue of Valve World, : 
organ of Crane Co., 836 S. Michigan Ave., Chic: 
off with a discussion of the development and 
the design of flanged joints, by E. G. Schmidt, 
supervising engineer. His remarks, taken fron 
presented at last year’s National Conference on | 
Hydraulics, deal with the early type of full fa 
the ring joint, the bellows type gasket, pressure : 
and “O” ring joints. Another article, by Utley V 
manager, Magnesia Insulation Manufacturers As 
deals with the advantages of using 85 percent 
insulation for pipe, valves, fittings, etc 


and 


No. 7135: Heat Pump—‘Solair” units (3 and 5 
are briefly described in a new leaflet released b 
west Heating, Inc., 1944 N. Lombard, Portlan 
Chief feature is said to be adaptability to vari 
and combinations of heat sources 


No. 7136: Induction Heaters—Electric Arc, In 
Jelliff Ave., Newark 8, N. J., has issued a bullet 
line of induction heaters and control instruments 
heating before welding and stress relieving afte: 
The new model U-P, for low frequency heatins 
tured and is described as especially suitable fo 
tion in limited space and for use on heavy wal! 
steel pipe, 34 to 2 in. size. 


No. 7137: Industrial Air Conditioners, Evaporative Con- 
densers, Cooling Towers, and Product Coolers—\\ 
ington Pump and Machinery Corp., Harrison, N 
issued several bulletins giving design and cons! 
features, capacities, dimensions, etc. Series AHY and AVY 
air conditioning units for industrial and commerc 
cations (4 to 62 tons) are covered in Bulletin C-1! 
Series ECZ “Freon-12” evaporative condensers (1! 
tons) are the subject of Bulletin C-1100-B28. “Fr 
product coolers, UCY series, in capacities fron 
tons are described on data sheet C-1100-S77 a: 
and 5 ton cooling towers, series CTZ, are covered 
sheet C-1100-S72. 


No. 7138: Industrial Gas Burner Assemblies—Ca 
specifications, dimensions, and alternative arrans 
of “Pow-R-Semblies” (packaged industrial gas 
assemblies complete with pressure blowers) are given 
Bulletin 7C, issued by Bryant Heater Co., Industrial D 
1020 London Rd., Cleveland 10. Sizes range from 40,( 
to 6,600,000 Btu per hr output. 


No. 7139: Industrial Instruments—Bulletin 9817). | 
lished by Taylor Instrument Companies, Rochester, N 
briefly covers the firm’s entire industrial instrument | 
including applications, principles of operation, and rang 
limits. The bulletin is prefaced by the basic types 
instruments as the first procedure in the process : lec- 
tion. Succeeding pages divide the material accorc ng ' 
the variables to be measured or controlled, such as tem 
perature, humidity, pressure, flow, liquid level, ‘or 
and time cycle. 
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Haney Venturi Gas Burners are 
the answer to all your heating 
stions whether commercial, 
d or industrial. The ver- 
tical type illustrated will afford 


economical, even, dependable heat 
with remarkable freedom from 


maintenance troubles. It’s shipped completely assembled, ready for 
qstallation and is available for mixed, natural or LP gases. 


insta 


mestic, 


We'll be glad to send more information on request... 


please write! 
GAS BURNER 
HANEY... ENGINEERS 
909 South Myrtle Avenue Monrovia, California 














SCALE. and CORROSION 





A/R-FLO 


AUTOMATIC 


CEILING SHUTTER 


FOR ATTIC FAN 


~an be installed practically fush 
with the ceiling, AIR-FLO Ceiling Shutters pre 
sent a refined, finished appearance. Their natural 
aluminum color blends with any decoration, elim 
inating need for painting. and no grille 

cover is required. Furnished in 5 different 

single panel up to 73” long. No operating 

anism shows Built-in fusible link 
underwriters requ 


WRITE FOR NEW CATALOG 43-D 


illustrations and details of the complete 
AIR-FLO line. 


Built so they 


rements 


Conpitioninc Propucts Co. 


Arr 





4 hy 
NOW .~ PREVENT-REMOVE 














Guarenfoed 


with » 
BECO 
Patented CELL 














What the industry has needed for years —A good, -practical, 
economical protection THAT WORKS! 


e Worry Free Application —sci- @ No Wiring 








ntific electrolytic F ess 
functions ac + @ No Chemicals 
foreign substances in so- 
lutions. 
@ Eliminates Guess Work of in 
ernal treatment. . . provides > f 
ependable protection or —— 


. Replaceable Wearing Element 
e Easily Installed Right on the Job 
® No Further Attention Necessary 


zm to Diow down reguidriy ana 


® Boilers, Gas En 
Sine and Diese} 
Circulating Systems 

@ Large Hor Water 
Systems 


vash down occasionally. 

@ On the Job Since 1940 
Write for information concerning 
your problem — inquiries invited 
trom manufacturers’ representa- 
tives, dealers and jobbers 


@ Automobiles 
Trucks = 


@ Oi! Industry 








- 


ELECTRO COMPANY 
Oklahoma City 2 


BROWN 





17 North Dewey 7 
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2340 W. LAFAYETTE BLVD. + DETROIT -16, MICH. 
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SPECIALTY UNIONS 


There's no reason to spend good money on piping 
maintenance . Simply make a good job from 








the start by installing Jefferson Specialty Unions 
They're time-tested and reliable, have the exclu 
sive brass seating feature to assure a tight, lasting 


joint. Jefferson fittings may be broken time and 
again without lessening their efficiency, and you 
can't dislodge the brass seat by screwing pipe ends 
in too far .» WO maintenance troubles no 
shutdowns Investigate this superior line now 
Just drop us a postcard for more detailed in 
formation 


JEFFERSON UNION CO. 
607 West 26th Street, New York 1, N. Y. 


35 Fletcher Avenue 65 Gooding Street 
Lexington 73, Mass. Lockport, N. Y. 
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every day 


when you bend pipe 
with a 


TAL | 


Work goes foster when you bend 
on the job — either original in- 
stallation, radiant heat or re- 
pair, Fewer joints to leak in the 
future, less friction, more satis- 
faction for your customers and 
© bigger profit for you. Do as 
hundreds everywhere are al- 
ready doing. Write for illus- 
trated data bulletin. Dept. 13 


Tal Bender, Inc. Milwaukee 2. Wisconsin 





| 








MORE FEATURES TO SELL! 





e REMPE 
Prompt AIR GUIDE 


ey CONVECTORS_- 


Wall panel type 











FOR INSTALLATION ABOVE 
OR IN BASEBOARD 


FOR STEAM OR HOT WATER 


An attractive, easy to install Fin Tube Convector for new installations 
or replacement of cast iron radiators. Strong slanted steel cover. 
Rempe method of using 3/16” collar into which tubes are expanded 
provides more efficient heat transfer—greater B.T.U. capacity per lineal 
foot. E.D.R. capacity 4.75 sq. ft. per lineal foot of casing length. 8” 
high x 3” deep. Lengths up to 116”. 

Write today for prices—Territories open. 


REMPE CO. 


342 N. SACRAMENTO BLVD. CHICAGO 12, ILLINOIS 
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No. 7140: Magnesia Insulation—Henry S. Curt 
ager of the new vinyl resin plant of Glenn L. M; 
Chemicals Division, Painesville, Ohio, describes 
mal insulation at this plastics plant in the Vol 
issue of the house organ published by the 
Insulation Manufacturers Association, 1317 F. § 
Washington 4, D.C. Another article deals with « 
deodorization of edible oils in a Brazilian plant 
describes the use of 85 percent magnesia 
Current literature abstracts include one of S; 
Lewis’ article on combining two steam plants to 
published in the September 1948 issue of HPA( 


No. 7141: Metallizing Pump Parts—The Vo! 
issue of the house organ published by Metalliz 
neering Co., Inc., 38-14 30th St., Long Island Cit, 
describes the savings which may be made by 
a wide range of pump parts, both centrifugal and 
cating. Case histories in restoring such parts ; 
hubs, sleeves, rods, plungers, and pistons are 


No. 7142: Motor Mounted Pumps—Bulletin 
released by Weil Pump Co., 1530 N. Fremont St 
22, covers units designed for numerous general a 
in applications. The RU pump has a packed stuf 
and the type RY features a mechanical seal. I 
to illustrating a number of applications, the box 
cludes detailed information on dimensions, speeds 


ties, heads, etc. 


No. 7143: Motor Starters—The a-c, across- 
motor starters offered by Allis-Chalmers Mfg. C 
waukee 1, are described and illustrated in a new 
bulletin (14B7132). Construction features and 
manual, magnetic, combination, and reversing 
are covered, along with push button stations. Fiv: 
ent types of enclosures together with two types of | 
overload relays are also illustrated 


No. 7144—Odor Adsorber—Pur Aijr Div., A: 
Solvent Recovery Corp., Eighth & Cassady Aves.. ‘ 
bus 3, Ohio, has developed a unit for removing od 
gases from air. It consists essentially of a cabin 
and activated carbon filters. Available in two mod 
especially recommended for use in enclosed spac: 
as refrigerated compartments, it is described ar 
trated in a new four page bulletin and on a dat: 


No. 7145: Operating a Welding Business—A 
page booklet on how to start and operate a p) 
welding business offers suggestions for job weldins 
sheet metal shops, machine and tool shops, etc 
are available for 10c (to cover postage and handlin 


Hobart Bros. Co., Hobart Square, Troy 1, Ohio 


No. 7146: Protective Coating for Boilers, Other Equip- 


ment—‘Apexior” No. 1, a protective coating f 
and water exposed surfaces in boilers, economiz 
heat units, turbines, evaporators, and deaerators, 
as process equipment, is described in Bulletin 1530 
by Dampney Co. of America, Hyde Park, Bost 
Functions, applications, and equipment are covere 


No. 7147: Refrigeration Valves and Fittings—A ' 
page illustrated catalog (No. 865) gives complete s 
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Eliminate 

SMOKE EVIL 

& FLY ASH 
—at a Profit! 


A minimum fuel reduction of 5%, 
elimination of nuisance smoke, fly 
ash and air polution is guaranteed 
on a money-back basis. 


Phone, write or wire 
for further information 
No Obligation 


APEX Engineering Company 


Central 75 E. Wacker Drive Randolph 
6-2909 Chicago 6, Illinois 6-6701 











OR UR Ren 4 PROMPT 


RETUBING SERVICE 


on 
FREON - AMMONIA - CO 
CONDENSERS AND 
COOLERS 
—ANY CAPACITY 


BOILERS 
HEAT EXCHANGERS OR 
ANYTHING WITH TUBES 














Reconditioning and 
Overhauling Centrifugal 
and Reciprocating Pumps 

Centrifugal and 
Reciprocating 
Refrigerating Compressors 





THE MAINTENANCE DEPARTMENT 
Of CONDENSER SERVICE & ENGINEERING CO. 


"hones Vew Vork, RE ctor 2-9363; Hoboken, HO boeken 393-4428 


ee River Street Hoboken, N. J. 


For New Equipment - Write our general office 
95 River St., Hoboken, N. J. 














BUILT-IN at FACTORY 


For all your under- 
ground and exposed piping 
jobs you'll like DURANT 
Pre-Sealed Insulated Pipe. 
lt is waterproof... re 
duces installation costs to 
aminimum... eliminates 
electrolysis and corrosion 

. requires wery little 
trenching and field work... 
tvoids extra cost of waste 
and breakage . . . comes to 





4 Simple Steps 


t. Field joint ready ter inspection. 2. Joint 
covered with standard pipe insulation. 3. Durant 
joint casing in place ready for asphalt. 4. Asphalt 
poured in siet making a perfect seal. 














VENTILATING FANS 


GB fans @ manufact- 
ured for industrial ven- 
tilating and heating @ 
fume extraction © 
forced draft @ induced 
draft @ Air-condition- 
ing @ drying and proc- 
essing, are of forward 
or backward curved 
wheel design. 

Type F.C. are designed 
for quiet operation at 
low speeds. Type B.C 
are designed to operate 
at high speeds and have 
the non-overloading 
characteristics. 








you ready to install. In 








short, D.I.P. is the perfect meady te Capacities of 200 c.f.m 
he io Hy —— — FOR STEAM to 300,000 c.f.m. are 
. mm a" Write REFRIGERATION ~overed by standard sizes and arrangements. 

Trade Mate The heavier constructions of classes II, III and IV cover the 









Reg 


Durant 


INSULATED PIPE CO. 


1015S Rennymede St. 
Pale Alte, Calif. 


The ORIGINAL Pre-sealed Insulated Pipe 


Heat 
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Pat. of 






particular needs of special] applications. 


Send for Bulletin SC-103. 


“LUNGS FOR INDUSTRY” 
GENERAL BLOWER CO. 





8610 Ferris Ave. Morton Grove 16, Ill. 
Engineering Offices In All Principal Cities 


19] 





Automatic 


(Wa hey 4 
Gad fr0cd und heale 


es 
MODERN HEATING 


We make more For offices and stores 
For industrial plants 


For public buildings 


More are in use 


World-wide sales 
WRITE, TODAY, FOR CATALOG U-4&5 


MANUFACTURING CO. 
MERCER, PENNA. 


REZNOR 


8 UNION ST. 
tetera 








BUILT for DEPENDABILITY 


AURORA 
HORIZONTALLY 
SPLIT CASE 
DOUBLE 
SUCTION 


SINGLE STAGE 
CENTRIFUGAL 
PUMPS 


“by rbarora™ 





The ultimate in design and perfection 


— type OD pumps — in capacities 
to 4,000 G.P.M. and heads to 300 
ft. — are accessible, compact and 


lasting. They are widely used for 
general water supply, for municipal- 
ities, industrial buildings and _insti- 
tutions. Also for handling condenser 
circulating water, liquids in paper 
mills and distilleries, chemical solu- 
tions, oil in oil fields and refineries, 








AURORA 
CENTRIFUGAL PUMPS 


— are also available in 


SUCTION © SIDE SUCTION 
* VERTICAL © NON CLOG 


irrigation, etc. © DEEP WELL TURBINES « 


Write for and SPECIAL DESIGN. 
rite fo 
CONDENSED APCO TURBINE-TYPE PUMPS 
CATALOG "'M"’ Here's the Pump for "“I00I" duties 
SIMPLE — only one moving part, the im- 
vod “ peller. Capacities to 150 G.P.M., Heads to 


CONSULT 600 Ft.. Slight change in capacity against 
SWEETS drastic head variations. 


DISTRIBUTORS IN PRINCIPAL CITIES 











HORIZONTALLY SPLIT 
CASE TWO STAGE DOUBLE 


© SUMP e MIXED FLOW 





cations on the valves, gages, and other fittings | 
Baker Ice. Machine Co., Inc., South Windham. } 

included is a brief description of the compress 

densers, and auxiliary equipment available fo, 

“Freon” and ammonia. 


No. 7148: Saddle Fitting Headers for Ceiling | 
The “Brad-Way” method of installing 20 ft loops 
tubing for ceiling panel radiation, utilizes a pai: 
fitting headers channeled along opposite sides of 
joist. Detailed information is given in a four pag: 
released by Jos. L. Bradfield, 10 N. Senate Av 
apolis. 


No. 7149: Safety Relief Valves—Catalog 80 o: 
protecting boilers, compressors, heat exchang: 
pressure vessels, process equipment, regulato: 
available from Marine & Industrial Products 
Vine St., Philadelphia 2. 
vapors, and gases, valves are listed for press 
20 to 3000 psi, for temperatures up to 750 F, ar 


Designed for variou 


from % to 6 in. Body materials include bro 


steel, forged steel, cast steel, and a number of ; 
No. 7150: Saving Heating Steam—Two articl 
economy and steam conservation, by William 
plant engineering dept., Boeing Airplane Co 
were published in the April and May 1948 issues 
and have been reprinted recently by Builders-P; 
Inc., Div. of Builders Iron Foundry, Providence, |! 
company’s shunt flow steam meter is also desc: 
illustrated in the reprint, identified as Bulleti: \ 





No. 7151: Small Motors—The new single bearings 
pole, a-c “Monomotors” introduced by Redmond ( 
Owosso, Mich., are described in a four page 
which covers construction details, ratings, and 
sions. Rated inputs are from 20 to 44 watts 


No. 7152: Sound Control—A 16 page bulletiz 
noise quieting, acoustical correction, and vibrati: 
tion, describes various products of Johns-Manville, 22 
40th St., New York 16. Typical installations are ill t 
and construction details show application method 


No. 7153: Steam and Fluid Control Equipment—D 
information on the use of its controls and speci: 
five general types of steam heating systems is « 
in a 20 page condensed catalog issued by Illino 
neering Co., Inc., Racine Ave. at 2lst St., Ch 
Also illustrated are radiator valves, thermostat 
strainers, control valves, etc. 





No. 7154: Steam Engine Speed Control—The ¢ EN 
self lubricated, enclosed governor for steam er 
covered in a four page bulletin (No. 502) rel 
Troy Engine & Machine Co., 20 Railroad Ave., T P 
The standard model, arranged for manual cont 
vides a 2:1 ratio of maximum to minimum speed 


models permit control over 4:1 and 6:1 speed ges 


No. 7155: Steam Humidifiers—Armstrong 
Works, Three Rivers, Mich., has issued Bulletin N 
on its line of steam humidifiers for automatical! 
trolling relative humidity to prevent dry air dan 
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Nicholson Steam Traps Show 


PRODUCTION INCREASES 
UPTO 307% 


2? to 6 Times More 


Drainage Capacity 


Speeds Circulation 





ant records show that the unequalled drainage ca 


itv of Nicholson thermostatic steam traps increases 


duction up to 30%, Other reasons why an increas 
number of leading plants are standardizing on 
holson: operate on lowest temperature differential, 
to 15°, depending on trap size and steam pressure; 
ecord low for steam waste (as low as 1%). 5 types 
for every purpose: size 4” to 2”; press. to 225 Ibs 


W. H. NICHOLSON & CO. witcés‘saene ra 


Valves * Traps * Steam Specialties 





Bulletin 1047 
or see Sweet's 
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MLL 


UNDER CONTROL! 


a ae —————— 
Tue NEW 500 MV. B-60 COMPLETELY SELF-CONTAINED 
AND SELF - OPERATING CONTROL SYSTEM ORIGINATED 


" General Controls 


x] 0 years of proven performance. 


alelalthiclaitla te mene) aan tg gases For 
domestic, con MLAS Le Lene laleMmlale LAialeLMmele) eliiaetile lat: 
System consists of the B-6 PeTLelMne) *l-lseli-temmelle 
phragm type gas valve, the T-7 Series nap 
ola ilesMbsl-lduleliicl ME ailla; MLM al iiihileclin meclsa amis 
des gn, ana the new improved ingenious aco 
Pilot OT lacliclan ailles elgelelt at SLO 500 milli 
volts of o)el-isehilale ati da-s\ Mel oi tehi-th mee slicel melas 
i @ilaMbelligal olaliilels 

FOR COMPLETE SPECIFICATIONS request new Cotclog 


GENERAL g CONTROLS 


BO ALLEN AVENUE GLENDALE 1. CALIF 
FACTORY BRANCHES and DISTRIBUTORS 
IN PRINCIPAL CITIES 
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CLUSTER CASTINGS FOR SPRAY NOZZLES SPRAY POND N 





Martoce LLO 


Products are fully 





ZLE 


N 


MARTOCELLO CLUSTER CASTINGS are sturdy grey iron with 
ample internal area offering minimum friction and even distri 
bution and are hot dip galvanized 


MARTOCELLO SPRAY NOZZLES arc fa turdy one-piece 


Cast of high grade red brass inlet and outlet 


accurately machined — offer LESS FRICTION are less clog 
ging and recommended for best overall efficiency 


Castings furnished with nozzles and standard steel long sweer 
galvanized pipe spray arms and center nozzle nipple to meet 
your requirements 


PROMPT SHIPMENT FROM STOCK 
22% 1 NORT t TRE 
©) Jes. A. Martecelle Tyre cress. 


16 There is mo Substitute for MARTOCELLO QUALITY 





It pays to stand 





watch over air 
filters, to guard 
against possible in 
efficiency due to 
excessive dirt col- 
lection. Install a 

P Hays Air Filter 
Gage—lIt's quick 
and simple to instal! 
indicat es air re 


sistance at all times 


Watchdeg . .; marsewbeatie 
GUON 


YOUR AIR . 
FILTER 


fe 


cleaning or renewal elim 
. inates guesswork sounds an 
F alarm (if desired) when dirt dams 
proper air circulation. Full infor 
mation in Hays Bulletin 46-75] 


Write for it today! 


COMBUSTION 


KIMOUSTRIAL MICHIGAN CITY. INDIANA. USA 


ae) be leis 
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FOR PERMANENT 
LEAKPROOF 
JOINTS 


Easy-to-use Plasgon isthe 
ideal seal for flanged or 
threaded joints. Needs 
no thinning—no heating 
—is applied direct from 
the A 9 Plasgon resists 


i ble pressures 
considera a heat up to 350°F . . . stays proof 


against steam, oil, gasoline, kerosene and 
other common solvents. Can be removed 
with 80% alcohol. ; 

As an adhesive, Plasgon withstands a 
shearing stress of 200 pounds per square 
inch. “Sandwich Adhesion” will join 
metals, glass, rubber and plastics or any 
porous materials. A Plasgon joint ts 
tough and flexible . . . cannot be dis- 
lodged by vibration, shock or jarring. 

Write woray for FREE SAMPLE 
and complete information about Plasgon 
and the “Sandwich Adhesion” joint. 


Samuel Cabot, Inc. 


237 Oliver Building, Boston 9, Mass. 
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WHITTINGTON 


ATING PUMPS 





Single and 
Duplex Units 


Capacities from 
2,500 through 
300,000 E.D.R. 


Whittington Vacuum Heating Pumps maintain 28” Hg vacuum at 
shut-off conditions, using 70° water; thus can handle water nearer 
the evaporation point. Operate on economical water-jet principle, 
offering greater capacity at normal vacuum range with no loss of 
capacity during life of pump. Only one moving part. No close clear- 
ances to cause wear. No stuffing box under vacuum. Whittington 
pumps are packaged units, with pump, motor and accumulator in- 
tegrally mounted. Nationwide sales and engineering service. Write 
for Bulletin 48. 


P & ENGINEERING CORP. 


3 


ne licnopolis 3, Indiana 
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TH 4 


hygroscopic materials such as paper, leather, wo: 
foodstuffs, textiles, and other materials in stora, 
process. The bulletin also describes the effect of 

humidity on comfort and health. Tables and c} 
recommended relative humidities, regain of hyg: 
materials, and water content of saturated air at 

temperatures are included. Also covered are the 

tion, operation, selection, and prices of eight n 

the company’s units. 


No. 7156: Steam Specialties, Other Equipme: 
Vol. 4, No. 1 issue of the house organ publi: 
Yarnall-Waring Co., Mermaid Lane, Philadel; 
celebrates the firm’s 40th year in the steam ene 
field and is devoted to a history of its developm: 


No. 7157: Stud Welding—A new four page 
giving dimensions and other data on the line of 6 
ard studs, designed for end welding with an a 
stud welding gun, has been released by Nels: 
Welding Div., Morton-Gregory Corp., Lorain, Oh 
announced is a 32 page inventory listing over 150 
styles, and sizes of studs available for immediate d 





No. 7158: Thermocouples and Pyrometers—|s: 
the Bristol Co., Waterbury 91, Conn., 65 page | 
P1238 also covers protection tubes and other py 
accessories. A technical section contains data or 
affecting thermocouple life, peisoning, corrosion 
ducibility, and insulation. A number of typical a 
tions are illustrated and an indexed catalog sectio 
detailed information on the firm’s complete line 





No. 7159: Torch Brazing Aluminum—Not al! alu 
alloys can be successfully torch brazed. The Vol 
issue of the house organ published by Reynolds 
Co., 2500 S. Third St., Louisville 1, leads off » 
article which explains why and gives informat 
those which can be brazed. Fluxes, procedure 
brazing alloys are covered. 





No. 7160: Traps for Unit Heaters—How to select 
traps for unit heaters by the Btu rating method a 


bulletin available from Armstrong Machine Works 
Rivers, Mich. Data include listings of outputs 


traps for given heater capacities. 


No. 7161: Turbine Driven Pumps—Types CC and 
units, designed for steam pressure up to 850 psi and | 
pressures to 200 psi, are available in capacities | 


gpm and for heads to 2500 ft. J. S. Coffin, Jr., Co 


Dean St., Englewood, N. J., has published a four p: 


bulletin (No. S) on these pumps which are recomn 
for boiler feed, condensate return, oil refinery « 
and other industrial applications. 


No. 7162: Unit Heaters—Ilg Electric Ventilati: 
2841 N. Crawford Ave., Chicago 41, has issued 
catalog (No. 348) on its line of unit heaters. Ac 
to the company, the booklet is virtually a data bo: 
cause of the engineering information included 
enumerating the advantages of unit heaters for 
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condensate weight method is the subject of an 8 pag 


ry 
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standard conditions, of all sizes of unit heaters produc: 
by 24 different manufacturers, conversion tabi 
varying conditions of pressure, temperature, and 
speed, together with recommended sizes of the comp 
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SPECIFY 


al‘iance motors 
for your CONTRACT MANUFACTURERS 


MODEL B 


pre er mevewers| TO INDUSTRY ON A FIRM BASIS 





r 74 — motor. Approx. 1/30 h 
= 2s = 1550 rpm. ’ 
5 Sse at 
-_ . “| «ge 
sS sf => In many fields of endeavor, our flexibility 





enables us to solve most metal working prob- 


Mass ~roduction for mass markets 
lems. 


_thats why Alliance is the best source for 
small load motors. 









ow cc 


We will serve as your manufacturing divi- 
Alliance Motors have these outstanding 


sion or as an additional plant. Working with 
you on a definite delivery schedule, at a fixed 
price, we will see to it that you meet your 
commitments on time! If you are unable to 
keep up with your production demands—or if 
you need more capacity for the marketing of 
new products, contact us immediately. 






advanioges: 


Low operating cost Cool running 

low induced hum Flexible power range 

Low magnetic field Slower controlled speeds 

Alliance builds 4-pole and 6-pole shaded 

pole induction motors with speeds from 

500 to 1550 rpm and from 1/100 h.p. up 

to 1/25th h.p. Smaller 2-pole shaded pole 
ors will supply as little as 1/400 h.p. 


£3) 











Write, wire or phone. Better still, send your 
blue prints for a quotation. 





The complete facilities we offer consist of 
Sheet Metal Fabricating— 20 gauge to '4’ 
Plate, Machine Shop, Metal Spinning and 
Finishing to 14 gauge 





Typical Fan Motor Uses 


Air Circulators 
Room Heaters 
Exhaust Fans 
Coolers 

Air Conditioners 
Unit Heaters 
Hair Dryers 
Controls 


MODELA A 






6-pole shoded pole 
motor. Approx 1/30 hp 
500 to 1050 r.p.e 






< MODEL MS *« * * 


pole shaded p 


motor — full load hp CINCINNATI METALCRAFTS INC. 


ood 
rpm Division D 
5000 Brotherton Road, Cincinnati 9, Ohio 
Phone: REdwood 2214 


Write for catalog and specifications 


ALLIANCE MANUFACTURING COMPANY « ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U.S. A. 


UNUSUAL OPPORTUNITY 


IN AIR CONDITIONING 
FRANCHISE AVAILABLE 








iggressive, reliable man or organization has an oppor 


to get into Air Conditioning. America’s second-fastest 


with 

g industry | CHROMALOX 
. . * 

lusive Distributor to be selected by one of our clients Clbediué 

ng manufacturer, will cash in on demand created by 


nal and Lo« al advertising { nique vear-round selling Ghi@iie-vile, 
d advanced features of “package unit” Room Air N HEATERS 
ners assure volume sales and unusual profits. Ex 


e in this field not needed ELIMINATE UNNECESSARY BOILER OPERATION 









' hromalox Electr wesdes —_o 
sonable capital necessary for large-scale operation 





Ny w wire for details, giving information about vourself, 
ferences, Confidential. Personal interview with client ster tank r heats the water ELECTRI 


ed for qualified applicants. the SF v whe , ' used Therm tat Send for the bookle 














, ; os EDWIN L. WIEGAND CO. 7610 THOMAS BLVD 
\ddres RUTHRAUFF & RYAN, Ine.. PITTSBURGH 8. PA 


Advertising, 360 North Michigan, Chicago, Illinois CHI ROM /AILOX 2 
ttention Mr. Flarsheim. op ‘a ?, 
chee ELECTRIC HEAT FOR MODERN INDUSTRY 
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MOTORIZED 
VALVES 


AU-TEMP-CO. 
core 

521 Fifth Avenue 

New York 17, N. Y. 


Agents —A few 
territories 
open 


still 











EFFICIENT ecceses 


beveled edges 
fabricated metal 
more free air space 
no loose parts 
baked-on oak finish 


Write for Complete Information and Price Lists 


STAINDARD 


3151 W. 49th PLACE . 


COLD AIR FACES TO MATCH 


STAMPING & 
PERFORATING CO. 


CHICAGO, ILLINOIS 





BOILERS 


A complete quality line of high or low 
pressure boilers for processing, heating 
or power application; from 5 to 160 
HP - 15 to 150 Ibs. pressure - Stoker, 
Oil, Gas, autometic or hand firing. 


ECONOMIST 
BOILER 
Automatic Feed Pump 


Manufacturers of 


BOILERS @ PRESSURE WESSELS @ HEAT 
EXCHANGERS @ SPECIAL MACHINERY 


Street, Kalamazoo, Michigen 


THE C. H. DUTTON COMPANY, 623 Gibson 











For Insulation Installation 


on IRREGULAR 
shaped vessels 


—~ Mie Ae 











Stic-Klip Application on 
Oil Separator 





ustrated cetalogue 
“Stic-Klip Products 
ond Applicetions™ 
on request 





available 


Stic-Klip *" 
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areas and covering ratings and mechanical f 
description is given of the Btu method for e 
heat requirements. This is followed with instruct 
short method for determining sizes of units. O; 
of the catalog gives recommended mounting he 
suggestions on the location of units in different 
buildings. Also included are steam pipe size tab) 
diagrams, motor and control wiring diagrams, a: 
specifications. 


No. 7163: Water Treatment for Corrosion, Lim: cai. 
Red Water—“Micromet,” a compound for treatin; 
control corrosion, lime scale, and red water in 
or establishments using up to 1,000,000 gal pe: 
water is covered in a six page bulletin issued b 
Inc., Hagan Bldg., Pittsburgh 30. In addition 
trating a number of applications, information is 
how to use the company’s feeders 


No. 7164: Water Tube Boilers—Bulletin B-32 
tures performance curves and specification and 
charts on the three drum, water tube boilers of 1 
Iron Works Co., Div. of Struthers Wells Corp., 1 
Pa. Installation photographs and setting diag 
also included. These type TDL units are recor 
for continuous loads from approximately 60 t 





Plots Pipe Factors 
for Flow Measuring 
The accuracy of the centerline velocity and pi 
method of applying the pitot tube in flow m« 
described in Principles and Practice of Flow Met 
neering, by L. K. Spink, has been confirmed | 
tests made by Profs. Folsom and Iverson of the Ur 
of California, according to the Foxboro Co., F 
Mass., publisher of the latest (sixth) edition of tl 
As would be expected from the title, this is a } 
on flow meter work and contains data on pipe fact 
A limited number of copies are available at $3.00 


Uses Mechanical Problems to 
Explain Fundamental Mathematics 


Mathematics at Work, Holbrook L. Hort 
problem manual intended for machine designe 
draftsm« 


by 


mechanical 
Practical ap} 


engineers, gage designers, 
technical or trade school students 
of fundamental arithmetic, algebra, geometry, tris 
try, and logarithms are illustrated by problems 
be encountered in mechanical work 

Since this is a working manual or a basic h 
no attempt has been made to provide a thorous 
ment of the subject. The first five chapters cont 
digests of the important elements in mathemati: 
follow chapters utilizing mechanical problems 
right and oblique angled triangles, tapers and ang 
circles, vees, and gear ratios. Three chapter: 
fundamentals of machine design deal with prob 


mechanics, efficiency, load, torque, strength, and powe! 
Attention is also given to the use of approximate f las 
trial and error solutions, and errors. 

Published by Industrial Press, 148 Lafayette St. Ne® 
York 13, this 6 x 9 in. book is clothbound, contains 73 
pages and over 190 diagrams and sketches, and ne 
at $6.00. 
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